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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-AC 
inverter capable of effectively controlling power quantity 
to be used for driving a cold cathode fluorescent lamp 
(CCFL). 

SOLUTION: The DC-AC inverter is provided with a 
network of a plurality of switches 130a, 130b, 130c and 
130d to generate AC signals from DC signals, a tank 
circuit 108 connected between the network of the 
switches and a lamp 106 to filter the AC signals to be 
supplied to the lamp, and a controller 146 to periodically 
open/close part of the network of the switches based on 
resonance frequency of the tank circuit to actuate to 
supply high energy to the lamp when the lamp is started 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is equipment for driving a lamp, 

(a) For the closing motion with some everything [ network / a part of / of two or more of said switches ] 
are the network of two or more switches for generating AC signal from DC signal, and DC signal is 
connected to the network of said two or more switches, and periodic but said two or more switches, said 
AC signal is the network of two or more of said switches which are that by which it is generated by 
opening and closing periodically on the contrary, 

(b) Said tank circuit which filters AC signal which is the tank circuit connected between the network of 
two or more of said switches, and said lamp, and is supplied to said lamp, 

(c) Equipment which is a controller to supply the optimal quantity of power to said lamp under the range 
of the electrical potential difference which opens and closes a part of network of two or more of said 
switches periodically based on the resonance frequency of said tank circuit, and is supplied by said DC 
signal, and is equipped with said controller which operates so that high energy may be supplied at the 
time of starting of said lamp. 

[Claim 2] 

In equipment according to claim 1 said tank circuit The primary winding which receives AC signal from 
the network of two or more of said switches, The pressure-up transformer which has the secondary 
winding connected to said lamp is included. By the ratio of said primary winding and said secondary 
winding said AC signal Equipment guided to the electrical potential difference which has a different 
value from another value of another electrical potential difference of said AC signal received by said 
primary winding through said secondary winding. 
[Claim 3] 

It is equipment containing a filter [ on equipment according to claim 2 and as opposed to said AC signal 
in said tank circuit ]. 
[Claim 4] 

It is equipment which is the secondary filter with which said filter contains inductance components and a 
part-by- volume article in equipment according to claim 3. 
[Claim 5] 

It is equipment with which said transformer offers inductance components in equipment according to 
claim 4. 
[Claim 6] 

Equipment according to claim 1 is equipment equipped with the zero cross detector for determining the 
resonance frequency of said tank circuit and supplying directions of resonance frequency to said 
controller further. 
[Claim 7] 

It is equipment which pursues the frequency-response nature of said tank circuit while, as for said zero 
cross detector, said AC signal is driving the load in equipment according to claim 6, and provides said 
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controller with directions when it changes from the value said whose resonance frequency is one to other 

values. 

[Claim 8] 

It is equipment which is the discharge lamp with which said lamp contains cold cathode fluorescence, a 
metal halogen, and a sodium steam in equipment according to claim 1 . 
[Claim 9] 

It is equipment which is MOSFET by which said two or more switches were arranged in equipment 
according to claim 1 in H bridge network. 
[Claim 10] 

Equipment according to claim 9 is equipment which is a gate driver for each MOSFET in said H bridge 
network, and is further equipped with said gate driver which amplifies and supplies the logic signal 
which controls related MOSFET. 
[Claim 11] 

Equipment according to claim 10 is equipment which is the capacitor which has further the end child 
connected to the output terminal and load of said H bridge network, and another terminal connected to 
the diode connected to reference voltage, and is equipped with said capacitor which activates the ON 
state voltage impressed to the gate of said upper part MOSFET when the electrical potential difference 
of the source of the upper part MOSFET is almost equal to wiring of a power source. 
[Claim 12] 

It is equipment which charges said capacitor in first stage before a load drives said gate driver with said 
AC signal in equipment according to claim 1 1 . 
[Claim 13] 

It is equipment which charges said capacitor when MOSFET on equipment according to claim 1 1 and 
relevant to the gate driver concerned in said gate driver has not flowed. 
[Claim 14] 

It is equipment which operates so that said controller may open in equipment according to claim 1 and 
close a part of network of two or more of said switches periodically based on a duty cycle, the phase 
modulation of said AC signal may be carried out and large pulse width may be supplied during starting 
of a lamp. 
[Claim 15] 

It is equipment for driving a lamp, 

(a) The DC-AC converter for changing DC signal into AC signal, 

(b) The self-oscillation circuit which carries out the self-oscillation of the AC signal which is connected 
between said DC-AC converters and said lamps, and is supplied to said lamp, and filters it, 

(c) Equipment which is a controller for adjusting a DC- AC converter as the frequency of said AC signal 
is based on the resonance frequency of said self-oscillation circuit, and is equipped with said controller 
which operates so that a high energy pulse may be supplied rather than normal operation at the time of 
starting of a lamp. 

[Claim 16] 

It is equipment containing the pressure-up transformer which has the secondary winding connected to 
the primary winding from which a self-oscillation circuit receives said AC signal in equipment 
according to claim 15, and said lamp. 
[Claim 17] 

It is equipment with which said self-oscillation circuit contains the filter for said AC signals in 
equipment according to claim 16. 
[Claim 18] 

Equipment according to claim 15 is equipment equipped with the zero cross detector which determines 
the resonance frequency of said self-oscillation circuit, and supplies directions of resonance frequency to 
said controller further. 
[Claim 19] 

It is equipment which is the discharge lamp with which said lamp contains cold cathode fluorescence, a 
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metal halogen, and a sodium steam in equipment according to claim 15. 
[Claim 20] 

It is an approach for driving a discharge lamp, 

(a) Change DC signal into AC signal, 

(b) Filter said AC signal to said discharge lamp, 

(c) Change said DC signal so that said AC signal may have a frequency based on the resonance 
frequency of a load, 

(d) An approach equipped with supplying high energy to said lamp to normal operation at the time of 
starting of said lamp. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

It is related with this invention supplying the power for driving a discharge lamp in detail about the field 
of discharge lighting by putting a discharge lamp into operation by the initial pulse of high energy the 
first stage to an effective target. 
[0002] 

[Description of the Prior Art] 

Discharge lamps, such as a cold cathode fluorescent lamp (CCFL), have the terminal voltage property of 
changing according to the frequency of vibration (AC signal) impressed to a process and a lamp 
instancy. A lamp does not pass a current with impression terminal voltage smaller than starting voltage 
until CCFL is put into operation or started. If an arc collides in CCFL, terminal voltage will fall to the 
driver voltage of the abbreviation 1/3 of starting voltage across the comparatively large range of an input 
current. When CCFL drives with AC signal of high frequency comparatively, CCFL (it started) does not 
put out the light in each cycle, but shows a forward resistance terminal property. The effectiveness of 
CCFL improves with high frequency comparatively, and, generally CCFL is driven with AC signal 
which has the frequency of the range of 50 to 100kHz. 
[0003] 

By driving CCFL to a high-frequency square wave AC signal comparatively, the useful life longevity of 
a lamp serves as max. However, since the square wave of AC signal has serious effect for other circuits 
close to the circuit which drives CCFL, generally a lamp is driven with AC signal which are not the 
optimal waves, such as sinusoidal AC signal. 
[0004] 

Very small CCFL is used in a dc-battery power-source system, for example, a notebook computer, and 
personal digital reed stance. A system dc-battery supplies 20 direct-current (DC) electrical potential 
difference of the range of V to the input of a DC-AC converter from 7V by nominal abbreviation 12V. 
With the general technique for changing comparatively low DC input voltage into high AC output 
voltage, chopper amplification of the DC input signal is carried out using a power switch, wave filtration 
of the higher-harmonic signal generated by chopper amplification is carried out, and sinusoidal AC 
signal selected comparatively carefully is outputted. The pressure up of the electrical potential difference 
of AC signal is carried out even to 1500V from a comparatively high electrical potential difference, 12V 
[ for example, ], by the transformer. A power switch can use a bipolar connection transistor (BJT) or a 
field-effect transistor (MOSFET). Moreover, a transistor may be prepared according to an individual or 
may be accumulated by the same package as the control circuit for DC-AC transducers. 
[0005] 

Since resistance components are in the inclination to consume power and to reduce the overall 
effectiveness of a circuit, the induction and the part-by-volume article which were chosen so that power 
loss might be minimized, namely, the selected each part article might have high Q value are used for the 
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common harmonic filter for DC-AC converters. The secondary resonance filter which has induction and 
a part-by-volume article is called a "tank" circuit. The reason is that a tank conserves energy on a 
specific frequency. 
[0006] 

[Problem(s) to be Solved by the Invention] 

The electronic instrument which carries CCFL may be used in the environmental condition of varieties, 
such as a large temperature change. Furthermore, in the inside of a drive circuit, and external 
components, the value change of components usually occurs. For this reason, the amount of the energy 
which is needed in order to start CCFL most efficiently will change. 
[0007] 

[Means for Solving the Problem] 

This invention is equipment for driving a lamp, and it is the network of two or more switches for 
generating AC signal from (a) DC signal. DC signal is connected to the network of said two or more 
switches. Said AC signal a part of network of two or more of said switches The network of two or more 
of said switches whose periodic closing motion of some two or more of said switches of other is what is 
generated by opening and closing periodically on the contrary, (b) Said tank circuit which filters AC 
signal which is the tank circuit connected between the network of two or more of said switches, and said 
lamp, and is supplied to said lamp, (c) Based on the resonance frequency of said tank circuit, open and 
close a part of network of two or more of said switches periodically. It is a controller to supply the 
optimal quantity of power to said lamp under the range of the electrical potential difference supplied by 
said DC signal, and equipment equipped with said controller which operates so that high energy may be 
supplied at the time of starting of said lamp is offered. 
[0008] 

The DC-AC converter for this invention being equipment for driving a lamp, and changing (a) DC 
signal into AC signal, (b) The self-oscillation circuit which carries out the self-oscillation of the AC 
signal which is connected between said DC-AC converters and said lamps, and is supplied to said lamp, 
and filters it, (c) As the frequency of said AC signal is based on the resonance frequency of said self- 
oscillation circuit, it is a controller for adjusting a DC-AC converter, and equipment equipped with said 
controller which operates so that a high energy pulse may be supplied rather than normal operation at 
the time of starting of a lamp is offered. 
[0009] 

an approach for this invention to drive a discharge lamp — it is — (a) DC signal — AC signal — changing 
— (b) — said AC signal to said discharge lamp — filtering — (c) — conversion of said DC signal is 
oscillated so that said AC signal may have a frequency based on the resonance frequency of a load, and 
an approach equipped with supplying high energy to said lamp to (d) normal operation at the time of 
starting of said lamp is offered. 
[0010] 

[Embodiment of the Invention] 

The inverter for driving CCFL is equipped with a DC-AC converter, a filter circuit, and a transformer. 
The example of such a circuit shall be indicated by U.S. Pat. No. 61 14614 besides Shannon (Shannon et 
al.) transferred to the grantee, and shall be incorporated in this application specification by considering 
the contents as reference. In addition, since the inverter circuit of other conventional techniques, such as 
a constant frequency half bridge (CFHB) circuit or an induction mode half bridge (IMHB) circuit, drives 
CCFL, it may be used. This invention may be used in relation to either not only of other inverter circuits 
but these inverter circuits. 
[0011] 

From the contents indicated here, the approach and equipment for impressing and supplying power to 
discharge lamps, such as cold cathode fluorescence, a metal halogen, and a cold cathode fluorescent 
lamp (CCFL) containing a sodium steam, are offered. According to this invention, the initial pulse of the 
energy supplied to CCFL by equipment is larger than the stationary energy pulse supplied to CCFL, 
after CCFL is started. With 1 operation gestalt, an initial pulse becomes larger by extending a pulse 
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period. With other operation gestalten, an initial pulse becomes larger by making the electrical potential 
difference of a pulse increase, maintaining pulse width. Here, having the amount of energy with a higher 
initial pulse is the important point which should be taken into consideration. Furthermore, please also 
note the point that the approach of this invention is explained about the inverter of one class. However, 
the approach may be performed using other inverters. 
[0012] 

In 1 operation gestalt, this invention is an integrated circuit (IC) containing four power metal-oxide 
semiconductor field effect transistor arranged by the gestalt of H bridge circuit. IC is changed into the 
alternating current (AC) signal which has sufficient electrical potential difference to drive loads, such as 
a discharge lamp, for a direct-current (DC) signal with another output network. IC drives a load to the 
electrical-potential-difference range supplied by the DC power supply with the resonance frequency of 
the output network accompanying the capacity and the induction components of a load. 
[0013] 

H bridge circuit generates AC signal by reversing DC signal periodically. A control circuit adjusts the 
electric energy supplied to a load by the Pulse Density Modulation (PWM) of each half cycle of AC 
signal. Since symmetrical AC signal is supplied by PWM into normal operation, it is canceled even if it 
is the harmonic frequency in AC signal. By removing a higher harmonic and operating with the 
resonance frequency of a filter (load) generally, the design load Q value of a filter becomes low proper, 
and the loss in a filter is minimized. Furthermore, since direct continuation is carried out to the 
secondary winding of a pressure-up transformer except for the secondarily needed fraction in order that 
CCFL may make an arc collide in a lamp, the secondary winding of a pressure -up transformer operates 
by the driver voltage of CCFL. Moreover, a control circuit enlarges alternatively width of face of the 
pulse supplied during starting of a load at a load about normal operation so that it may explain below. 
[0014] 

The schematic diagram 100 of the power control materialized by the integrated circuit 104 (IC) 
connected to the load containing the lamps 106, such as a tank circuit 108 and CCFL, is shown in 
drawing.! A. DC power supply 102, i.e., a dc-battery, is connected to IC104. Boost capacitor 120a is 
connected among BSTR terminal and output terminal 1 10a, and output terminal 1 10a is connected to 
another terminal displayed as OUTR. Another boost capacitor 120b is similarly connected among BSTL 
terminal and output terminal 1 10b, and output terminal 1 10b is connected to another terminal displayed 
as OUTL. The boost capacitors 120a and 120b are the circuits in IC104, and are energy reservoirs which 
supply the power for operating the circuit which can float the operating voltage of the remaining circuit. 
[0015] 

The end child of an inductor 1 16 is connected to output terminal 1 10a, and the opposite terminal of an 
inductor is connected to the end child of a capacitor 118, and the end child of the primary winding of the 
pressure -up transformer 1 14. The opposite terminal of a capacitor 1 18 is connected to another terminal 
of the primary winding of the pressure-up transformer 1 14, and output terminal 1 10b. The end child of 
the secondary winding of the pressure -up transformer 1 14 is connected to lamp terminal 1 12a, and 
another terminal of a secondary winding is connected to lamp terminal 1 12b. 
[0016] 

The reactant output network 108, i.e., a tank circuit, is formed with the components connected between 
output terminals 1 10a and 1 10b and the primary winding of the pressure-up transformer 1 14. A tank 
circuit is a secondary resonance filter which graduates the sinusoidal configuration of AC signal which 
conserves energy on a specific frequency, and emits this energy if needed, and is supplied to a lamp 106. 
A tank circuit is also called a self-oscillation circuit. 
[0017] 

drawing i - B - setting - a tank circuit ~ 108 - and - a lamp - 106 ~ containing - a load - 
connecting — having had — IC — 104 — ' — taking shape — having had — power — control — a -schematic 
diagram - 100 - ' — being shown — having — **** . Schematic-diagram 100' is the same except for 
additional current sense in [ as drawing 1 ] operation. Here, direct continuation of the 2nd terminal of a 
secondary winding is carried out to the gland. Lamp terminal 1 12b of another side is connected to the 
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anode of diode 107, and the cathode of diode 105. The cathode of diode 107 is connected to the end 
child of the sense resistance 109, and the Vsense terminal of IC104'. The anode of diode 105 is 
connected to other terminals and glands of the sense resistance 109. In this case, IC104' may be used in 
order to control the electric energy used since it acts as the monitor of the electrical potential difference 
of the sense resistance 109, and the amount of currents which flows on a lamp 106 is estimated and a 
lamp is driven. 
[0018] 

Furthermore, the power of this invention and the operation gestalt 104 of current control, i.e., IC, and 

IC104' can be used with the operation gestalt from which the plurality of a tank circuit differs. In 

draw ing ?. A, the tank circuit 108 shown in dr m ing I and draw ing i B is shown as what is connected to 

IC104. A tank circuit 108 operates as a filter connected to the primary winding of the pressure-up 

transformer 114. 

[0019] 

In drawing 2 B, tank circuit 108' of another operation gestalt is shown. The end child of the primary 
winding of the pressure-up transformer 1 14 is connected to output terminal 1 10a, and other terminals of 
a primary winding are connected to other output terminal 1 10b. The end child of inductor 1 16' is 
connected to the end child of the secondary winding of a pressure-up transformer, and other terminals of 
an inductor are connected to the end child of capacitor 118', and lamp terminal 1 12a. It connects with 
other terminals of other terminal capacitor 1 18' of the secondary winding of a pressure -up transformer, 
and other lamp terminal 1 12b. With this operation gestalt, tank circuit 108' has all the reactant 
components that form the secondary filter arranged at the secondary-winding side of a pressure-up 
transformer. 
[0020] 

Drawing 2 C shows tank circuit 108' of another operation gestalt similar to tank circuit 108' shown in 
drawing 2 B. Tank circuit 108" does not use the individual induction components for forming the 
secondary filter of a tank. Instead, with this operation gestalt, the original leakage inductance of the coil 
of the pressure-up transformer 1 14 is used as an induction component of a secondary filter. Cost is 
reduced by materializing the secondary filter of tank circuit 108" without individual induction 
components. 
[0021] 

Drawing 2 D shows tank circuit 108"' of another operation gestalt which reduces the further cost when 
materializing this invention. With this operation gestalt, tank circuit 108"' forms a secondary filter using 
the parasitic capacitance 122 (the maximum source) of lamp wiring, the secondary winding of the 
pressure -up transformer 1 14, and the original inductance 1 17 of a transformer. The end child of the 
secondary winding of a transformer 1 14 is connected to lamp terminal 1 12a, and other terminals of a 
secondary winding are connected to lamp terminal 1 12b. A secondary filter can be materialized without 
the induction according to individual, and a part-by-volume article with this operation gestalt. 
[0022] 

Drawing 2 E indicates tank circuit 108"' of same another operation gestalt substantially to be the 
operation gestalt drawing 2 D Shown. In this case, the primary winding of a transformer 1 14 is 
connected to the output of IC104 through the capacitor 1 1 1 used in order to cancel the effect of primary 
magnetizing of a transformer. By adding a capacitor 1 1 1, the resonance frequency in the primary 
winding of a transformer 1 14 is in agreement in approximation with the resonance frequency in the 
secondary winding of a transformer. In this way, the resonance frequency of whole circuit, i.e., tank 
circuit, 108"' and a transformer 1 14 is brought close to the resonance frequency of the secondary 
winding of a transformer. 
[0023] 

Furthermore, the maximum source of the parasitic capacitance of the various tank circuits shown by 
dra w i ng 2 A - drawing 2 E is wiring of a discharge lamp 106. Moreover, the parallel metal plate of a 
pair is arranged and the part-by- volume article for secondary filters (tank circuit) may be formed in the 
either side of the circuit plates containing IC104. 
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[0024] 

Drawing 3 , and 4, 5 and 6 show the internal circuitry of the integrated circuit (IC) for materializing the 
operation gestalt from which this invention differs. Drawing 3 is the schematic diagram of the operation 
gestalt of IC104 of power control. A Vref signal is supplied as an output from voltage regulator 124a 
connected to the Vsupply signal. A Vref signal is the band gap reference voltage usually set as 5.0 volts, 
and it is used in order to generate the various electrical potential differences used with the components 
according to individual of IC104. The internal electrical potential difference for [, such as master 
reference voltage for a UVLO (undervoltage lock) signal and heat cutoff circuits, ] some control-logic 
block 146 is generated from a Vref signal. Moreover, other electrical potential differences which set up 
the actuation point of the peak current (Ipk) comparator 138, the zero cross detector 140, and the power 
control block 136 with a Vref signal are generated. 
[0025] 

It connects with a Vsupply signal and voltage regulator 124b supplies adjusted 6-volt DC signal. The 
output of voltage regulator 124b is connected to the anode of gate drive block 128b and diode 126a by 
which the cathode was connected to gate drive block 128a and a BOOST LEFT terminal. It connects 
with a Vsupply signal and another voltage regulator 124c supplies adjusted 6-volt DC signal to gate 
drive block 128d. The output of voltage regulator 124c is connected to the anode of diode 126b by 
which the cathode was connected to gate drive block 128c and a BOOST RIGHT terminal. Since 
voltage regulators 124b and 124c adjust separately the electrical potential difference comparatively 
supplied to the high power gate drive blocks 128a, 128b, 128c, and 128d, they interfere in one actuation 
of the gate drive blocks remarkably with the Vref signal outputted by voltage regulator 124a. 
Furthermore, each gate drive blocks [ 128b and 128d ] terminal is connected to the gland. 
[0026] 

Two level shift amplifier 132a and 132b has each input terminal separately connected to the control- 
logic block 146, and the output terminal separately connected to the gate drive blocks 128a and 128b, 
respectively. These level shift amplifier shifts a control-logic signal from the logical level used in the 
control-logic block 146 to the logical level needed by the gate drive blocks 128a and 128c. 
[0027] 

H bridge output circuit for IC104 is constituted by four power 130a, 130b, 130c, and MOSFETs 130d. 
The drain terminal of MOSFET130a is connected to a Vsupply signal, and the gate is connected to gate 
drive block 128a. The source terminal of MOSFET130a is connected to the drain terminal of OUT 
LEFT terminal and gate drive block 128a and MOSFET130b, gate drive block 128b, and the Mux block 
134. The source terminal of MOSFET130b is connected to a gland, and the gate terminal is connected to 
gate drive block 128b. Similarly, the drain terminal of MOSFET130c is connected to a Vsupply signal, 
and the gate terminal is connected to gate drive block 128c. The source terminal of MOSFET130c is 
connected to OUT RIGHT terminal and gate drive block 128c, drain terminal [ of MOSFET130d ], and 
gate drive block 128d, and the Mux block 134. The source terminal of MOSFET130d is connected to a 
gland, and the gate terminal is connected to gate drive block 128d. 
[0028] 

An MOSFETs [ 130b and 130d ] source terminal is connected to a gland (low side), and the gate drive 
blocks 128b and 128d corresponding to them contain the separate digital logic components which 
control actuation of the power metal-oxide semiconductor field effect transistor related using a 0-5 -volt 
signal. The source terminal of MOSFETs 130a and 130c is not connected to the gland. Instead, these 
source terminal is connected to each OUT LEFT and the OUT RIGHT terminal (quantity side) of H 
bridge output circuit. With such a configuration, actuation of MOSFETs 130a and 130c is not certainly 
controlled by the 0 (gland)-5-volt signal. Since the gate drive blocks 128a and 128c use the digital logic 
control signal according to individual, they carry out the level shift of these control signals to an 
electrical potential difference always higher than the electrical potential difference in the source terminal 
of related MOSFETs 130a and 130c in this invention. The electrical potential difference of a source 
terminal tends to rise according to the electrical potential difference impressed to OUT LEFT and the 
OUT RIGHT terminal of H bridge output circuit. The level shift amplifier 132a and 132b shifts the 0-5- 
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volt logic signal on the basis of a gland to the 0-6-volt logic signal on the basis of the source terminal of 
related MOSFETs 130a and 130c. Thus, when the potential of the source terminal of MOSFETs 130a 
and 130c is from 0 to 25 volts, the gate drive blocks 128a and 128c can control actuation of MOSFET 
relevant to them. 
[0029] 

The gate drive blocks 128a, 128b, 128c, and 128d shift the control signal from control block 146 to the 
driving signal to each of the related power metal-oxide semiconductor field effect transistor in H bridge 
output circuit with the level shift amplifier 132a and 132b. A gate drive block offers the lock of a buffer 
(current amplification), failure protection, the level shift to a power-metal-oxide-semiconductor-field- 
effect-transistor control signal, and cross conduction (cross conduction). A gate drive block amplifies 
the current of a digital logic signal, and a comparatively high current switches quickly the condition of 
power metal-oxide semiconductor field effect transistor during ON (flow) and OFF (un-flowing). When 
output defects, such as a short circuit to VSupply wiring from an OUT LEFT terminal and/or an OUT 
RIGHT terminal or a short circuit to a gland, arise, current limiting of each of four MOSFETs is carried 
out to about 5A by related gate drive block. A gate drive block makes the power metal-oxide 
semiconductor field effect transistor related before a certain damage breaks out turn off under the 
situation of such an output defect. 
[0030] 

All four power transistors in a desirable operation gcstalt arc MOSFETs, and they tend to have high 
input capacitance. In order to switch quickly power metal-oxide semiconductor field effect transistor 
between a flow and non-switch-on, a gate drive block supplies a big current to the gate terminal of each 
power metal-oxide semiconductor field effect transistor. A gate drive block amplifies the small current 
acquired from the control signal generated by the digital logic component according to individual in a 
block even on the comparatively high current level needed in the condition of power metal-oxide 
semiconductor field effect transistor in order to switch quickly. 
[0031] 

MOSFET is turned on when a voltage signal (6 volts to a source terminal) is impressed to the gate 
terminal of power metal-oxide semiconductor field effect transistor with which a gate drive block is 
related (flow). MOSFET is turned off when the zero bolt to the source terminal is impressed to the gate 
terminal (un-flowing). On the other hand, the source terminal of two power metal-oxide semiconductor 
field effect transistor 130a and 130c is connected to each left output and a right output terminal. By this 
configuration, source terminal voltage floats from a gland in the range of the electrical potential 
difference which deducted the voltage drop by each power metal-oxide semiconductor field effect 
transistor from Vsupply to each of these power metal-oxide semiconductor field effect transistor. The 
gate drive blocks 128a and 128c impress the voltage signal by which the level shift was carried out from 
zero in +6 volts to floating source terminal voltage to the gate terminal of related power metal-oxide 
semiconductor field effect transistor. Thus, the 0-5-volt grand reference signal of control block 146 is 
shifted to the 0-6-volt signal (the buffer was carried out to the high current) over the potential in the 
source terminal of power metal-oxide semiconductor field effect transistor 130a and 130c. 
[0032] 

Each of a gate drive block also offers the logic for controlling the lock of a cross flow of power metal- 
oxide semiconductor field effect transistor. When both the upper part and the lower power metal-oxide 
semiconductor field effect transistor 130a and 130b, i.e., power metal-oxide semiconductor field effect 
transistor, flow in coincidence, a penetration current flows from input power to a gland, and there is a 
possibility of destroying these power metal-oxide semiconductor field effect transistor. A gate drive 
block prevents such a condition by inspecting the value of the gate terminal voltage of both the upper 
part and lower power metal-oxide semiconductor field effect transistor to coincidence. Detection of 
"ON" electrical potential difference of the gate terminal of MOSFET with which one of the gate drive 
blocks (upper part or lower part) is related locks the gate drive block of another side so that ON state 
voltage may not be impressed to the gate terminal of relation. 
[0033] 
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The gate drive blocks 128a and 128c initialize the bootstrap capacitors 150a and 150b of a pair during 
the start-up (initial energization) in this invention. Bootstrap capacitor 150a is connected between the 
OUT LEFT terminal and the BOOST LEFT terminal. As described above, the OUT LEFT terminal is 
connected also to the source terminal of power-metal-oxide-semiconductor- field-effect-transistor 130a, 
and gate drive block 128a. For this reason, when lower power-metal-oxide-semiconductor- field-effect- 
transistor 130b flows and it does not flow through up power-metal-oxide-semiconductor-field-effect- 
transistor 130a, bootstrap capacitor 150a is charged by diode 126a. If it charges, bootstrap capacitor 
150a will supply the turn-on electrical potential difference stabilized in the gate terminal of up power- 
metal-oxide-semiconductor- field-effect-transistor 130a, even if the potential of the source terminal of 
power metal-oxide semiconductor field effect transistor rose to the almost same potential as Vsupply. 
Similarly, it connects between an OUT RIGHT terminal and a BOOST RIGHT terminal, and bootstrap 
capacitor 150b achieves the same function substantially. Here, the lamp 106 and the tank circuit 108 are 
connected between the OUT LEFT terminal of H bridge output circuit, and the OUT RIGHT terminal. 
[0034] 

Switch-on (flow) of the lower power metal-oxide semiconductor field effect transistor 103b and 130d is 
carried out by the gate drive blocks 128b and 128d during initialization, i.e., the start-up of IC104, and a 
charge is supplied to the bootstrap capacitors 150a and 150b at coincidence. When H bridge output 
circuit oscillates and it begins to supply power to CCFL, the bootstrap capacitors 150a and 150b perform 
discharge and a recharge partially one by one into the usual switching cycle of power metal-oxide 
semiconductor field effect transistor. Diodes 126a and 126b carry out the recharge of the related 
bootstrap capacitors 150a and 150b automatically, when the turn-off of the power metal-oxide 
semiconductor field effect transistor 130a and 1 30c related in a switching cycle is carried out. In this 
way, the gate drive blocks 128a and 128c can supply now proper and the gate terminal of MOSFETs 
130a and 130c related in the stable turn-on electrical potential difference with a bootstrap capacitor. 
[0035] 

In order to minimize the effect of the rush current to a surge demand and lamp of a dc-battery, both 
software-on and software-off are performed. The vocabulary of "software-on" is used in order to usually 
explain the gently-sloping increment in the system power to level, and "software-off usually expresses 
a gently-sloping reduction of system energy from level. The amount of energy supplied to a system is 
controlled by adding the current in a Comp pin in relation to output pulse width of face. Pulse width 
becomes large according to the addition current supplied to the Comp pin, and PASURU width of face 
becomes narrow by drawing out a current from a Comp pin. In detail, in order [ of a burst ] to narrow the 
width of face of an output pulse mostly at the time of termination, a current is drawn out from a Comp 
pin. With 1 operation gestalt, by about 50mV above a gland, a Comp pin can end a burst, when pulse 
width is min mostly. When the following burst is started, a Comp pin is made into a **** gland and 
serves as a pulse narrow in first stage. Then, a current is secured to a Comp pin, and by the time it 
reaches normal operation, pulse width will increase gradually. 
[0036] 

Here, the power energy supplied during initiation of a start-up at a load differs from the thing in normal 
operation. In detail, with 1 operation gestalt, the width of face of the 1st pulse is larger than that of 
normal operation. With 1 operation gestalt, an initial energy pulse becomes twice a pulse in normal 
operation. It turns out that the capacity of an inverter for this to start CCFL under a different 
environment and equipment conditions is increased. 
[0037] 

The Mux block 134 switches between power metal-oxide semiconductor field effect transistor [ 130b 
and 130d ] drain terminals, and the current which flows through power metal-oxide semiconductor field 
effect transistor is determined by the control-logic block 146. A current is determined by measuring an 
electrical potential difference when power metal-oxide semiconductor field effect transistor is turned on, 
namely, current is conducted. The measurement electrical potential difference relates to the amount of 
currents which flows to power metal-oxide semiconductor field effect transistor by "ON" resistance 
which is a well-known value directly. Since the Mux block 134 is switched between the drain terminals 
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of the turned-on power metal-oxide semiconductor field effect transistor, the output voltage of a Mux 
block is proportional to the current (Isw) which flows to turned-on specific MOSFET. The Mux block 
134 is the analog switch of the pair which rectifies between the drain terminals of lower power metal- 
oxide semiconductor field effect transistor. 
[0038] 

The peak current (Ipk) comparator 138 has the input connected to the output of the Mux block 134, and 
another input which is supplied from a Vref signal and which was connected to the predetermined 
electrical potential difference of 200mV, for example. The output of the peak current comparator 138 is 
connected to the control-logic block 146 and the on time timer 142. The output of the peak current 
comparator 138 is directed to the control-logic block 146, when predetermined maximum current is 
exceeded. When a lamp 106 put out the light or breaks down, the current which flows to power metal- 
oxide semiconductor field effect transistor serves as a comparatively high value as it is going to drive 
the components of the tank circuit of low loss comparatively in the power or the amount of currents as 
which IC104 was required. When this condition is shown by the peak current comparator 138, the 
control-logic block 146 makes power metal-oxide semiconductor field effect transistor turn off, since the 
high voltage dangerous to secondary [ of a pressure-up transformer ] is generated by the comparatively 
high current which flows to the capacitor of a tank circuit. 
[0039] 

The input of the zero cross detector 140 (comparator) is connected to the output of the Mux block 134, 
and another input is connected to the predetermined electrical potential difference of 5mV supplied from 
the Vref signal. It connects with the control-logic block 146, and the output of the zero cross detector 
140 directs that, when the current of a tank circuit falls in zero ampere mostly. It determines to be the 
control-logic block 146 at the time at which the cycle of the power phase of the power phase A or the 
Bth power phase is started, for example as a pause phase is ended using the output of the zero cross 
detector 140 and it is shown below in drawing 7 . 
[0040] 

The on time timer 142 determines the duration of each power phase of the control-logic block 146. One 
input of the on time timer 142 is connected to the output of the end child of the loop-formation 
compensation capacitor 148, and the power control block 136. Another terminal of the loop-formation 
compensation capacitor 148 is connected to the Vref signal. The on time timer 142 determines the 
period (duration) of each power phase according to the electrical-potential-difference value of the loop- 
formation compensation capacitor 148. The on time timer 142 is separately connected to the input and 
output of the control-logic block 146. Furthermore, the on time timer 142 tells that the period of each 
power phase passed in the control-logic block 136. With this operation gestalt, the on time timer 142 
operates that a pulse 2.5 times the pulse width of normal operation should be supplied. 
[0041] 

The brightness operational amplifier 144 has the output connected to the power control (analog 
multiplier) block 136. It connects with the potentiometer (not shown) in which an own alternative is 
possible, and the input of the brightness operational amplifier 144 receives the electrical potential 
difference about a setup of a potentiometer. If a user chooses the control relevant to a potentiometer, an 
electrical potential difference is impressed to the power control block 136 with the output of a brightness 
operational amplifier, and the power control block 136 will relate to a control location, and will increase 
or decrease-like proportionally. Furthermore, if an electrical potential difference is changed when a user 
chooses control, the on time timer 142 will tell the control-logic block 146 about corresponding 
modification in the period of each power phase. 
[0042] 

The power control block 136 supplies the signal as an input to the addition node 141, and inputs 
reference current from the source 170 of constant current (Iref). The output of the addition node 141 is 
connected to the end child of the on time timer 142 and the loop-formation compensation capacitor 148. 
[0043] 

The change of the Mux block 134 is adjusted by the control-logic block 146, and only the current of one 
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power metal-oxide semiconductor field effect transistor is measured at once. Furthermore, the control- 
logic block 146 measures the current which flows to the lower H bridge power metal-oxide 
semiconductor field effect transistor 130b and 130d, synchronizes the power phase of this invention with 
the current of a tank circuit, determines whether the current which flows to power metal-oxide 
semiconductor field effect transistor exceeded the predetermined maximum peak current (Ipk), and 
computes the actual power supplied to a load. 
[0044] 

There are a power phase and a pause phase as a cycle phase of two types which the control-logic block 
146 generally manages. A power phase is performed when the power metal-oxide semiconductor field 
effect transistor which counters aslant has flowed. For example, the power phase A is performed when 
power metal-oxide semiconductor field effect transistor 130a and 130d turns on. Similarly, the power 
phase B is performed when power metal-oxide semiconductor field effect transistor 130b and 130c turns 
on. In both power phases, the control-logic block 146 confirms the current which flows to power metal- 
oxide semiconductor field effect transistor until one of the following events occurs. (1);(3) zero-cross 
detector 140 with which the detection;(2) on time timer 142 passes [ that the peak current (Ipk) 
comparator 138 crossed the limitation of maximum current like / when a discharge lamp breaks down /, 
and ] time-out takes out the directions which switch the condition of MOSFET to the cycle of the next 
power phase to the control-logic block 146. 
[0045] 

With a typical operation gestalt, when the on time timer 142 becomes a time-out in a power phase, the 
control-logic block 146 switches power metal-oxide semiconductor field effect transistor to a pause 
phase. In a pause phase, lower H bridge power metal-oxide semiconductor field effect transistor 130b 
and 130d is turned on, and upside H bridge power metal-oxide semiconductor field effect transistor 130a 
and 130d is turned off. Although the tank (output) circuit 108 connected to OUT LEFT and an OUT 
RIGHT terminal continues supplying a current between [ CCFL106 ] short period of times, a tank circuit 
current serves as zero immediately in the point with which the zero cross detector 140 tells the control- 
logic block 146 about the condition of a zero current. Next, the control-logic block 146 makes power 
metal-oxide semiconductor field effect transistor 130c and 130b turn on, and makes power metal-oxide 
semiconductor field effect transistor 130a and 130d turn off. The control-logic block 146 repeats 
continuously the cycle which returns power metal-oxide semiconductor field effect transistor to the 
power phase A through a power phase A-> pause phase -> power phase B-> pause phase with the 
resonance frequency of a load. A control-logic block controls the power/the amount of currents which 
drives a discharge lamp by changing the quiescent time (pause phase) relevant to the energy (power 
phase) addition time amount to a tank circuit. 
[0046] 

With another operation gestalt, the control-logic block 146 determines a gradual change-over stage using 
the directions from the peak current comparator 140. In this case, the control-logic block 146 controls 
power metal-oxide semiconductor field effect transistor to change directly between A and B power 
phase, and a pause phase is omitted completely. In this mode of operation, since the control-logic block 
146 makes the current of a tank circuit flow backwards positively as it tells that the peak current 
comparator 140 reached the "peak" current, the current wave form to a tank circuit becomes triangular 
waveform-like. This operation gestalt controls / controls the current supplied by the tank circuit 108, and 
it has the role which restricts the open-circuit voltage in a discharge lamp terminal. Other operation 
gestalten may be chosen by choosing the easy metal mask in the case of manufacture of IC104. 
[0047] 

At least two asynchronous digital signals are inputted into the control-logic block 146, and they include 
the chip enable input for making (1) IC104 turn on or turn off, and the heat cutoff input for internal heat 
protection of (2) IC104 in it. Another digital input to the control-logic block 146 is multifunctional test / 
burst input. In the manufacture test of IC104, it is used in order that this input may stop a start-up 
initialization step, and the various parameters of IC are tested. If a manufacture test is completed, this 
digital logic input will be used in order to perform "burst mode" DIMINGU (dimming). 
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[0048] 

In burst DIMINGU mode, a user uses the burst input which has a rectangle logic wave, and IC104 
carries out normal operation of this input, and it takes out a command with a certain condition so that 
power may be supplied to a lamp 106. It is made to suspend that IC104 halts normal operation and a 
burst input supplies power to a lamp 106 in the another condition. A burst input is usually switched off, 
and although it disappears for DIMINGU of the light injected by the lamp 106, it is turned on at a rate 
(180Hz or more than it) early enough. The electrical potential difference which the loop-formation 
compensation capacitor 148 suspended a recharge and discharge, namely, was impressed to the loop- 
formation compensation capacitor 148 when burst DIMINGU mode was started is held, and when 
starting discharge of the burst DIMINGU mode is carried out, it comes to be quickly resumed with 
suitable power level. In burst DIMINGU mode, in order to lessen effect of parasitic capacitance, the 
DIMINGU range of the lamp 106 larger than the range offered according to a general analog DIMINGU 
device is offered. 
[0049] 

Furthermore, full power and analog DIMINGU are supported by IC104 by supplying the input from 
other inputs (Ipk), for example, peak current, comparators 138, on time timers 142, and zero cross 
detectors 140 to the control-logic block 146. 
[0050] 

Drawing 5 is the typical schematic diagram 143 of the components used in order to control actuation of 
IC104 by electric energy which drives a tank circuit 108. By loss of a tank circuit 108 and a transformer 
114 covering the range of the whole AC signal which drives a load, since it is almost fixed, the input 
power to a load is connected with the actual power which drives CCFL106 in a tank circuit 108. The 
power control block 136 is the metal mask option which should be chosen during manufacture of IC104. 

[0051] 

the base emitter electrical potential difference (Vbe) of a bipolar transistor, and a logarithm with 
collector current (Ic) ~ the easy following multipliers are materialized by using relation. In a part of 
power control block 136, the end child of resistance 166 is connected to a Vsupply signal, and another 
terminal is connected to the drain terminal of MOSFET168. The gate terminal of MOSFET168 is 
connected to the output of the on time timer 142 (here, not shown). The on time timer 142 adjusts the 
duty cycle of a current which flows MOSFET168 by controlling the electrical potential difference of a 
gate terminal synchronizing with the phase wave form of output power. The source terminal of 
MOSFET168 is connected to the base of NPN transistor 150, the base of NPN transistor 156, and the 
collector of NPN transistor 152. The collector of NPN transistor 150 is connected to the Vref signal. The 
emitter of NPN transistor 150 is connected to the base of NPN transistor 152, and the collector of NPN 
transistor 154. The emitter of NPN transistor 152 is connected to a gland, and the emitter of NPN 
transistor 154 is connected to the end child of resistance 162, and the reversal input of an operational 
amplifier 149. Another terminal of resistance 162 is connected to the gland. The inversed input terminal 
of an operational amplifier 149 is connected to an output from the Mux block 134 (here, not shown), and 
the output of an operational amplifier is connected to the base of NPN transistor 154. 
[0052] 

The emitter of NPN transistor 156 is connected to the base of NPN transistor 158, and the collector of 
NPN transistor 160 in another part of the power control block 136. The emitter of NPN transistor 158 is 
connected to a gland, and the collector is connected to the output of the end child of the loop-formation 
compensation capacitor 148, and the source 170 of constant current (Iref). Another terminal of the loop- 
formation compensation capacitor 148, the input of the source 170 of constant current (Iref), and the 
collector of NPN transistor 156 are connected to the Vref signal. The emitter of NPN transistor 160 
attains to the end child of resistance 164, and is connected to the inversed input terminal of the 
brightness operational amplifier 144. Another terminal of resistance 164 is connected to the gland. The 
base of NPN transistor 160 is connected to the output of the brightness operational amplifier 144. 
Although illustration is not carried out, the non-inversed input terminal of the brightness operational 
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amplifier 144 is connected to the potentiometer which enables a user to drop the amount of the light 

injected by the lamp 106. 

[0053] 

In a detailed examination (explanation) of the following about actuation of the power control block 136, 
when it compares with a more important amount, without reaching a compromise about the result of the 
detailed examination, it may be ignored about a certain amount. Especially, the base current of various 
NPN transistors is disregarded as compared with the collector current of an NPN transistor. 
Furthermore, supply voltage is assumed to be a large thing as compared with the sum total of the base 
emitter electrical potential difference of NPN transistor 150 and NPN transistor 152. 
[0054] 

The power control block 136 determines the electric energy supplied to a load by measuring the amount 
to which the power supplied from a power source corresponds. The current outputted to the loop- 
formation compensation capacitor 148 from supply or there is the difference of constant value and an 
aggregate value, and is distributed to the power control block 136. 
[0055] 

When the on time timer 142 supplies ON state voltage to the gate terminal of MOSFET168 all over a 
power phase, the 1st multiplication is performed, NPN transistors 150 and 152 flow, and ON state 
voltage is supplied to the base of NPN transistor 156. Furthermore, when the input to the operational 
amplifier of the drain terminal voltage (Vswitch) from the low power MOSFET with which the Mux 
block 134 was chosen is switched, the current which NPN transistor 154 flows with an operational 
amplifier 149, and is proportional to an output power switch current flows. 
[0056] 

The collector current of NPN transistor 150 is equal to the current of NPN transistor 152. Similarly, the 
collector current of NPN transistor 152 is equal to the supply voltage (V supply) in which the partial 
pressure was carried out by resistance 166. The base emitter electrical potential difference of NPN 
transistor 150 is proportional to the logarithm of the current in an output switch. Similarly, the base 
emitter electrical potential difference of NPN transistor 152 is proportional to the logarithm of supply 
voltage. Therefore, the electrical potential difference (related with a gland) in the base terminal of NPN 
transistor 150 is proportional to the logarithm of the product of Vsupply and Iswitch. Here, a chopper, 
i.e., the point that gating is carried out, is important for this electrical potential difference by the duty 
cycle of an output wave. 
[0057] 

The electrical potential difference in the base of NPN transistor 150 is equal to the electrical potential 
difference in the base terminal of NPN transistor 156. The collector current of NPN transistor 160 is 
equal to a brightness control (supplied externally) electrical potential difference. Furthermore, the 
collector current of NPN transistor 156 is equal to the collector current of NPN transistor 160. 
Moreover, the base emitter electrical potential difference of NPN transistor 156 is proportional to the 
logarithm of a brightness control electrical potential difference. Therefore, the electrical potential 
difference (related with a gland) in the base terminal of NPN transistor 158 is proportional to the 
logarithm of (Vsupplyxlswitch/Vbright). 
[0058] 

The collector current of NPN transistor 158 must be proportional to the inverse logarithm of the base 
electrical potential difference. That is, the collector current of NPN transistor 158 is proportional to 
(VsupplyxIswitclWbright). The collector current of NPN transistor 158 is equalized by the loop- 
formation compensation capacitor 148. By actuation of a control loop, the average of the collector 
current of NPN transistor 158 becomes equal to the source 170 of constant current (Iref). 
[0059] 

For example, when it is >(VsupplyxIswitchx duty cycle) (Irefxlbrt), an addition current flows from the 
source 170 of constant current (Iref) to the loop-formation compensation capacitor 148 in a COMP 
terminal, and shortens the duty cycle supplied by the on time timer 142, and the effect of reducing the 
power supplied to a load is brought about. However, the loop-formation compensation capacitor 148 
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discharges slightly, and makes the die length of a duty cycle, as for the on time timer 142, increase, 
when it is <(VsupplyxIswitchx duty cycle) (Irefxlbrt) until the power supplied from Vsupply becomes 
equal to the power needed as control voltage in the noninverting input of brightness amplifier. An 
integrated circuit 104 adjusts an MOSFET168 and power metal-oxide semiconductor field effect 
transistor [ 130a, 130b, 130c, and 130d ] duty cycle until the electrical potential difference of a COMP 
terminal will not change. In this way, the negative feed back in a COMP terminal is used in order to 
adjust the duty cycle supplied by the on time timer 142. 
[0060] 

Drawing 6 shows how gate drive block 128b is performing the local current limit to power-metal-oxide- 
semiconductor- field-effect-transistor 130b, when related power-metal-oxide-semiconductor- field-effect- 
transistor 130b turns on in addition to buffering of a low current logic signal. The input to gate drive 
block 128b is connected to the reset input of the single shot timer 170 and R-S flip-flop 172, and the 
input of the AND gate 174. The output of a flip-flop 172 is connected to another input of the AND gate 
174, and the set input of a flip-flop is connected to the output of the AND gate 176. The output of the 
AND gate 174 is connected to the input of the inverter 178 which has the output connected to the gate of 
MOSFET130b. The output of the single shot timer 170 is connected to the input of the AND gate 176. 
The current-limiting comparator 180 has the output connected to another input of the AND gate 176. 
One input of a comparator 180 is connected to the about 50-millivolt signal supplied from the Vref 
signal, and the input of another side is connected to the source terminal of MOSFET130b, and the end 
child of resistance 182. When the current of five or more amplifier flows from resistance to a gland, the 
value of resistance 182 is set up so that a predetermined electrical potential difference may be supplied 
to the input of a comparator 180. 
[0061] 

The single shot timer 170 supplies a signal for about 200 nanoseconds (only time amount whose 
switching noise is lost), after power-metal-oxide-semiconductor-field-effcct-transistor 130b is turned on 
all over a power phase. By the output signal of the single shot timer 170, the output of the current- 
limiting comparator 180 which should be supplied to the set input of a flip-flop 172 from the AND gate 
176 is validated. When the output of the current-limiting comparator 180 shows that the electrical 
potential difference of resistance 182 reached the current-limiting electrical potential difference, a flip- 
flop outputs a turn-off signal to the AND gate 174, and the AND gate 174 outputs a turn-off signal to an 
inverter 178, consequently a turn-off electrical potential difference is impressed to the gate terminal of 
MOSFET130b. In this way, when the current more than five amplifier flows to power metal -oxide 
semiconductor field effect transistor, power-metal-oxide-semiconductor-field-effect-transistor 130b is 
immediately turned off to the remaining periods of a power phase. Similarly, the current which flows to 
MOSFET130d in the same way is restricted gate drive block 128d. 
[0062] 

Drawing 4 shows the outline of current control of 1 operation gestalt of this invention materialized as 
IC104'. Although the outline of current control IC104' is similar with the power control IC 104, it differs 
somewhat. Since current control is adopted by IC104' in order to restrict the power supplied to a lamp 
106, the power control block 136 is not formed in IC104'. The output of the brightness operational 
amplifier 144 is supplied to the addition node 141, and the addition node 141 receives an Isense current 
through connection with the sense resistance 109, as shown in drawin g 1 B. Similarly, the output of the 
addition node 141 is supplied to the end child of the loop-formation compensation capacitor 148 and the 
on time timer 142. The current which flows to the sense resistance 109 is proportionally approximated to 
the amount of currents which flows on a lamp 106-like. IC104' controls the electric energy which drives 
a lamp 106 based on this approximation. 
[0063] 

The user input in a potentiometer is changed into a current (Ibright) using the brightness operational 
amplifier 144, the addition node 141 compares the current and Isense current, and differential current 
flows to the loop-formation compensation capacitor 148, or it is made for the approach of current 
control of IC104' to flow out of there, on the other hand, by the power control approach of IC104 
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Conversion [ use (1) brightness operational amplifier 144 and ] of a user input on an Ibright current : 
which performs the following steps — Addition (multiplication) (2) — an analog multiplier — using — an 
Iswitch current, Vsupply, and a duty cycle — it is proportional — a current — a logarithm — like 
Subtraction (division) of a current to the Ibright current added-like (3) — an analog multiplier — using — 
a logarithm — (4) Compare the result of the inverse logarithm of subtraction with an Ireference current, 
and differential current is determined. (5) Differential current is used, the compensation capacitor 148 is 
charged or discharged, and, as for the on time timer 142, only the amount of stored charge adjusts the 
time interval of each power phase in relation to the electrical potential difference impressed to the loop- 
formation compensation capacitor 148. 
[0064] 

The outline 200 which shows this invention which consisted of four modes of operation or the phases of 
performing the cycle for driving a load using AC signal is shown in drawing 7 . all — four — a ** — a 
phase — namely, — power — a phase — (— A --) — 202 — a pause — a phase — (-- A — ) — 204 — power — 
a phase - (-- B --) - 206 - and - a pause - a phase - (- B --) - 208 -****- being the same - 
components — using — having . It is illustrated as power metal-oxide semiconductor field effect 
transistor 130a, 130b, and 130c and a switch with separate 130d. When power metal-oxide 
semiconductor field effect transistor is turned on, the condition is expressed as a closed switch (when it 
flows). When power metal-oxide semiconductor field effect transistor is turned off, the condition is 
expressed as an open switch (when it is un-flowing). Thus, the switch-on of power metal-oxide 
semiconductor field effect transistor is illustrated so that it may become clearer to the phase where 
cycles differ. 
[0065] 

The end child of power transistor 130a is connected to a Vsupply terminal, and other terminals are 
connected to the end child of power transistor 130b, and the end child of a tank circuit 108. The end 
child of power transistor 130c is connected to a Vsupply signal (DC power supply), and other terminals 
are connected to other terminals of a tank circuit 108, and a power transistor 130d end child. Other 
power transistors [ 130b and 130d ] terminals are connected to the gland. 
[0066] 

The power transistors 130b and 130c which counter on the diagonal line are turned off (open position), 
and power transistors 130a and 130d are turned on as shown in the power phase (A) 202 (closed 
position). DC current from a Vsupply terminal flows power transistor 130a, passes through a tank circuit 
108, and returns to a gland through power transistor 130d. 
[0067] 

Vsupply — a terminal — from — a current ~ flow ~ the peak current — a comparator — 138 — being 
shown — having — predetermined — the peak current — a value — at least — equal — having become — 
the time — or — on time one - a timer — 142 — having completed — the time — a power transistor — 
power - a phase - (-- A --) - 202 - from - a pause - a phase - (- A -) - 204 „******__ giving a 
definition — having had — a condition — changing . However, these conditions do not happen, but when 
a tank current returns to the zero cross point so that it may be shown by the zero cross detector 140, a 
power transistor changes to the condition of having defined as a power phase (B) directly, without going 
into a pause phase (A). Jumping over this pause phase is performed when a high load and a 
comparatively low Vsupply electrical potential difference exist. 
[0068] 

In the pause phase (A) 204, the power transistors 130a and 130c which counter in an up longitudinal 
direction are put on an open position (off), and the power transistors 130b and 130d which counter in a 
lower longitudinal direction are put on the closed position (ON). In the state of the pause phase (a) 204, 
a tank circuit 108 minds emission for the accumulated energy, minds power transistor 130d for a current, 
and emits it to a gland. After emitting a part of energy [ at least ] with which the tank circuit was 
accumulated, a power transistor changes to the condition of having defined as a power phase (B) 206. 
This invention pursues the resonance frequency of a tank circuit, and it is changing a power transistor on 
this frequency, and a tank circuit accumulates energy in the power phase (A) 202, and it emits this 
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energy in a pause phase (A). In this way, AC signal impressed to the load connected to the tank circuit 
will have a comparatively smooth sinusoidal configuration in the "A" point of the cycle of AC signal. 
[0069] 

Similarly, in the power phase (B) 206, the power transistors 130a and 130d which counter on the 
diagonal line are in an open position, and power transistors 130b and 130c are in a closed position. The 
current from a Vsupply terminal flows power transistor 130c, passes through a tank circuit 108, and 
returns to a gland through power transistor 130b. Vsupply — a terminal — from — a current — flow — the 
peak current — a comparator — 138 — being shown — having — predetermined — the peak current — a 
value — at least — equal — having become — the time — or — on time one - a timer — 142 — a time-out — 
having become - the time - a power transistor - power - a phase - (-- B --) - 206 - from - a pause - 
a phase - (-- B --) - 208 „******__ giving a definition - having had - a condition - changing . 
[0070] 

In the pause phase (B) 208, the power transistors 130a and 130c which counter in an up longitudinal 
direction are put on an open position, and power transistors 130b and 130d are put on the closed 
position. In the pause phase (B) 208, a tank circuit 108 will mind emission for the accumulated energy, 
will mind power transistor 130b for a current, and will emit it to a gland, and AC signal impressed to the 
load connected to the tank circuit will have a comparatively smooth sinusoidal configuration in the "B" 
point of the cycle of AC signal. After [ a certain ] carrying out period emission, a power transistor 
changes the accumulated energy to a power phase (A), and a gradual cycle is repeated. In this way, 
power is continuously supplied to a load through a cycle (both power and a pause phase), and the energy 
accumulated in the tank circuit 108 is supplied in each power phase. 
[0071] 

This invention decreases the electric energy supplied to DIMINGU of a lamp, i.e., a load, by a power 
transistor's shortening the period arranged in the power phase (A) and the power phase (B), and 
lengthening the period when the transistor is arranged in the pause phase (A) and the pause phase (B)- 
like proportionally. 
[0072] 

By the normal operating state, a lamp current (or power) is measured and it is compared with a user 
input (setting of a potentiometer) in the feedback loop. The error between the measured value of a lamp 
current and a user input (difference) is used in order to determine the time amount die length which is 
used in order to determine the electrical-potential-difference value impressed to the loop-formation 
compensation capacitor 148, and the on time timer 142 makes turn on a power transistor in a power 
phase. In this way, by adjusting a setup of a potentiometer, a user can cover the comparatively large 
range and can control the brightness of a lamp 106. 
[0073] 

Drawing 8 A-8D is AC voltage signal generated by this invention under the maximum power and the 
power condition which decreased, and a load, i.e., drawing showing correspondence with the current 
supplied to CCFL. In the topmost graph 210, the level time-axis 216 and the perpendicular electrical- 
potential-difference shaft 218 are shown. With H bridge configuration, the amplitude 212 and 214 of 
peak voltage is equal to the electrical potential difference supplied by the power source, and a peak pair 
peak load electrical potential difference is twice the supply voltage, the rising edge 220 almost 
perpendicular in a straight line — the minus wave form 214 — a forward wave — whenever it changes to 
212, it generates in the zero cross of the current of a tank circuit. Similarly, the perpendicular falling 
edge 222 is generated when a power phase is completed by one of three conditions which a power phase 
ends, as described above. Furthermore, a graph 210 shows a voltage waveform when between [ IC / 
104 ] each half cycle of tank resonance frequency supplies the greatest power/current to the tank circuit. 
Especially this wave is acquired when the circuit supplies design maximum electric power to the load 
with the design minimum supply voltage. 
[0074] 

In the 2nd graph 230 of drawing 8 B, the level time-axis 232 and the perpendicular current shaft 224 
corresponding to the voltage waveform illustrated in the graph 210 are shown. The maximum of the 
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forward current wave form 226 is equal to the value of the forward peak current. Similarly, the 
maximum of the negative current wave form 228 is equal to the value of the negative peak current. The 
roundish falling edge 234 is generated in the resonance frequency of a tank circuit 108, when charge of a 
circuit is completed according to the forward current wave form 226. The roundish rising edge 235 is 
generated in the resonance frequency of a tank circuit 108, when a circuit starts charge. 
[0075] 

In the 3rd graph 240 of drawing 8 C, the level time-axis 242 and the perpendicular electrical-potential- 
difference shaft 244 are shown. The amplitude of the peak voltage supplied to a load by voltage 
waveforms 236 and 238 is equal to supply voltage, and a peak pair peak load electrical potential 
difference is twice the supply voltage. In a graph 240, the duty cycle of both the forward progressive 
wave form 236 and the negative progressive wave form 238 is reduced by the third of the greatest duty 
cycle (100%). A graph 240 shows that it generates in the zero cross of a current wave form to all the 
values whose rising edges of the falling edge modulation of the duty cycle of a drive wave, i.e., the 
electrical-potential-difference pulse of amphipathy, are duty cycles. Furthermore, a graph 240 shows the 
case where the electrical potential difference which extinction of the lamp is carried out or is supplied by 
the power source like [ when supply voltage is higher than the design minimum value ] is not what 
brings about the maximum-electric-power capacity of H bridge circuit. On the other hand, a graph 210 
shows the case where a supply voltage which agrees in the maximum capacity of a tank circuit is a peak. 

[0076] 

In the 4th graph 246 of drawing 8 D, the level time-axis 248 and the perpendicular electrical-potential- 
difference shaft 250 corresponding to the voltage waveform shown in the graph 240 are shown. The 
maximum of the forward current wave form 252 is equal to a forward peak current value. Similarly, the 
maximum of the negative current wave form 254 is equal to a negative peak current value. The roundish 
rising edge 256 is generated in the resonance frequency of a tank circuit 108, when a circuit is charged 
according to the forward current wave form 252 and a circuit begins to emit a current to a load. 
Similarly, the roundish falling edge 258 is generated when a tank circuit 108 begins to emit few currents 
to a load. The tank circuit is important at the point of being prepared in order to smooth the current wave 
form supplied to a load, when there are few voltage waveforms than 100% duty cycle. The voltage 
waveform pulse shown in a graph 240 is oscillated in the zero cross of the current wave form shown in a 
graph 246, and, thereby, the amount of energy supplied to a tank circuit is controlled. 
[0077] 

Drawin g 9 A and 9B are two graphs which show correspondence with the rising edge modulation of AC 
voltage signal generated by this invention, and the current supplied to a load under the conditions on 
which power was reduced. The rising edge modulation of AC voltage signal is substantially used by the 
same approach with what was shown in drawing 8 - drawing. 8 D to the falling edge of AC voltage 
signal. To a rising edge modulation, after the zero cross point of AC current wave form arises, AC 
voltage signal is activated, and in the following zero cross point, it is deactivated. 
[0078] 

In the graph 241 of the topmost part of drawing 9 A, the level time-axis 247 and the perpendicular 
electrical-potential-difference shaft 245 are shown. The amplitude of the peak voltage supplied to a load 
by voltage waveforms 237 and 239 is equal to supply voltage, and a peak pair peak load electrical 
potential difference is twice the supply voltage. In a graph 241, the duty cycle of both the forward 
progressive wave form 237 and the negative progressive wave form 239 is reduced by the third of the 
greatest duty cycle (100%). Furthermore, a graph 241 shows the case where the electrical potential 
difference which extinction of the lamp is carried out or is supplied by the power source like [ when 
supply voltage is higher than the design minimum value ] is not what brings about the maximum- 
electric-power capacity of H bridge circuit. 
[0079] 

In the graph 247 of the lower part of drawing 9 B, the level time-axis 249 and the perpendicular 
electrical-potential-difference shaft 251 corresponding to the voltage waveform shown in the graph 241 



»://www4.ipdl.ncipi.go.ip/cgi-bin/tran web 



8/2/2006 



JP,2004-055538,A [DETAILED DESCRIPTION] 



Page 16 of 19 



are shown. The maximum of the forward current wave form 253 is equal to a forward peak current 
value. Similarly, the maximum of the negative current wave form 255 is equal to a negative peak current 
value. The roundish rising edge 257 is generated in the resonance frequency of a tank circuit 108, when 
a circuit is charged according to the forward current wave form 253 and a circuit begins to emit a current 
to a load. Similarly, the roundish falling edge 259 is generated when a tank circuit 108 begins to emit 
few currents to a load. The voltage waveform pulse shown in a graph 241 is oscillated in front of the 
zero cross of the current wave form shown in a graph 247, and, thereby, the amount of energy supplied 
to a tank circuit is controlled. 
[0080] 

In drawing 10 A, a graph 260 shows the both-sides phase modulation (double-side phase modulation) of 
AC voltage signal. The perpendicular electrical-potential-difference (Vab) shaft 264 and the level time- 
axis 262 are shown corresponding to the voltage waveform shown in the graph 260. On H bridge, 
forward [ of peak voltage ] and negative reach wave 266, 268 is equal to supply voltage, and peak pair 
peak voltage is twice the supply voltage. In the 2nd graph 271 of drawing i 0 B, the level time-axis 267 
and the perpendicular current shaft 265 are shown corresponding to the voltage waveform shown in the 
graph 260. The maximum of the forward current wave form 270 is equal to a forward peak current 
value. Similarly, the maximum of the negative current wave form 269 is equal to a negative peak current 
value. Furthermore, since a both-sides phase modulation arranges a voltage waveform in the center in 
the peak of the current wave form where it corresponds, in this invention, it can relate to the electric 
energy supplied to a load, and the width of face (both sides) of a voltage waveform can be increased or 
decreased. 
[0081] 

In drawing 1 1 A - drawing 1 1 D, the current supplied to the pulse train modulation (pulse train phase 
modulation) and load of AC voltage signal is shown by the greatest power conditions. In the graph 278 
of the topmost part of drawing 1 1 A, the level time-axis 272 and the perpendicular electrical-potential- 
difference shaft 274 are shown. The square wave form 276 of a forward electrical potential difference is 
equal to the electrical potential difference supplied by the power source. A wave is turned on in the one 
half of the beginning of a power cycle, and is turned off in the 2nd one half of a cycle. 
[0082] 

In the 2nd graph 286 of drawing I i B. the level time-axis 284 and the perpendicular time-axis 280 are 
shown. The square wave form 282 of a forward electrical potential difference is equal to the electrical 
potential difference supplied by the power source. Furthermore, a wave is turned off in the one half of 
the beginning of a power cycle, and is turned on in the 2nd one half of a cycle. 
[0083] 

In the 3rd graph 288 of drawing 1 1 C, the level time-axis 296 and the perpendicular time-axis 290 are 
shown. The square wave form 292 of a forward electrical potential difference is equal to the electrical 
potential difference supplied by the power source, and is equal to the electrical potential difference 
supplied by the power source. [ of the square wave form 294 of a negative electrical potential 
difference ] Furthermore, a voltage waveform is turned on by turns in a power cycle. That is, a forward 
wave is turned on in the one half of the beginning of a cycle, and a minus wave form is turned on in the 
2nd one half. 
[0084] 

In the 4th graph 300 of drawing 1 1 D, the level time-axis 302 and the perpendicular current shaft 306 are 
displayed corresponding to the voltage waveform shown in a graph 288. The maximum of the forward 
current wave form 304 is equal to a forward peak current value. Similarly, the maximum of the negative 
current wave form 303 is equal to a negative peak current value. 
[0085] 

In drawing 1 2 A - drawing ! 2 D, the current supplied to the pulse train modulation and load of AC 
voltage signal is shown under the reduced power conditions. In the graph 308 of the topmost part of 
drawing 12 A, the level time-axis 310 and the perpendicular electrical -potential-difference shaft 312 are 
shown. The square wave form 314 of a forward electrical potential difference is equal to the electrical 



»://www4.ipdl.ncipi.go.ip/cgi-bin/tran web 



8/2/2006 



JP,2004-055538,A [DETAILED DESCRIPTION] 



Page 17 of 19 



potential difference supplied by the power source, furthermore, a forward wave - 314 has 50% of duty 
cycle, period ON of the 1st and 2nd quarters (the 1st one half) of a power cycle is carried out, and period 
OFF of the 3rd and 4th quarters (the 2nd one half) of a cycle is carried out. 
[0086] 

In the 2nd graph 318 of drawing 12 B, the level time-axis 320 and the perpendicular electrical-potential- 
difference shaft 322 are shown. The square wave form 316 of a forward electrical potential difference is 
equal to the electrical potential difference supplied by the power source. Furthermore, a forward voltage 
waveform has 50% of duty cycle, period ON of the 2nd and 3rd quarters of a power cycle is carried out, 
and period OFF of the 1st and 4th quarters of a cycle is carried out. 
[0087] 

In the 3rd graph 326 of drawing 12 C, the level time-axis 328 and the perpendicular time-axis 324 are 
shown. The square wave form 330 of a forward electrical potential difference is equal to the electrical 
potential difference supplied by the power source, and is equal to the electrical potential difference 
supplied by the power source. [ of the square wave form 333 of a negative electrical potential 
difference ] The forward voltage waveform 330 is turned on at the period of the 1st quarter of a power 
cycle, and the minus wave form 333 is turned on at the period of the 3rd quarter of a cycle. During the 
period of the 2nd and 4th quarters of a power cycle, since the electrical potential difference in two 
outputs of H bridge is canceled equally and mutually, the electrical potential difference of the net 
supplied to a load is zero. 
[0088] 

In the 4th graph 336 of drawing i 2 D. the level time-axis 338 and the perpendicular current shaft 340 are 
displayed corresponding to the voltage waveform shown in a graph 326. The maximum of the forward 
current wave form 342 is equal to a forward peak current value. Similarly, the maximum of the negative 
current wave form 343 is equal to a negative peak current value. Furthermore, the current wave form is 
shown as what supplies the power of the reduced amount to a load. In addition, it is possible to modulate 
the electric energy which changes the wave-like relative topology shown in graphs 308 and 318, and is 
supplied to a load. 
[0089] 

As shown in drawing 1 3 , this invention which consisted of four modes of operation which complete the 
cycle for driving a load by AC signal by which the phase modulation was carried out is shown by the 
schematic diagram 344. All four phases "I" 346, i.e., a power phase, the pause phase "II" 348, the power 
phase "III" 350, and the pause phase "IV" 352 use the same components. It is illustrated as power metal- 
oxide semiconductor field effect transistor 130a, 130b, and 130c and a switch with separate 130d. When 
power metal-oxide semiconductor field effect transistor is turned on, the condition is expressed as a 
closed switch (when it flows). When power metal-oxide semiconductor field effect transistor is turned 
off, the condition is expressed as an open switch (when it is un-flowing). Thus, the switch-on of power 
metal-oxide semiconductor field effect transistor is illustrated so that it may become clearer to the phase 
where cycles differ. The physical configuration of MOSFET is substantially [ as the configuration 
explained by above-mentioned drawing 6 ] the same. 
[0090] 

In the power phase "I" 346, the power transistors 130b and 130c which counter on the diagonal line are 
turned off (open position), and power transistors 130a and 130d are turned on (closed position). DC 
current from a Vsupply terminal flows power transistor 130a, passes through a tank circuit 108, and 
returns to a gland through power transistor 130d. 
[0091] 

When the flow of the current from a Vsupply terminal becomes equal to the predetermined peak current 
value shown by the peak current comparator 138 at least, or when the on time timer 142 is completed, a 
power transistor changes from the power phase "I" 346 to the condition of having defined as a pause 
phase "II" 348. However, these conditions do not happen, but when a tank current returns to the zero 
cross point so that it may be shown by the zero cross detector 140, a power transistor changes to the 
condition of having defined as a power phase "III" 350, directly, without going into a pause phase "II." 
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Jumping over this pause phase is performed when a high load and a comparatively low Vsupply 

electrical potential difference exist. 

[0092] 

In the pause phase "II" 348, the power transistors 130a and 130c which counter in an up longitudinal 
direction are put on a closed position (ON), and the power transistors 130b and 130d which counter in a 
lower longitudinal direction are put on the open position (off). In the condition of the pause phase "II" 
348, a tank circuit 108 emits the accumulated energy to a load by circulating a current through power 
transistors 130a and 130c. After emitting a part of energy [ at least ] with which the tank circuit was 
accumulated, a power transistor changes to the condition of having defined as a power phase "III" 350. 
[0093] 

Similarly, in the power phase "III" 350, the power transistors 130a and 130d which counter on the 
diagonal line are in an open position, and power transistors 130b and 130c are in a closed position. The 
current from a Vsupply terminal flows power transistor 130c, passes through a tank circuit 108, and 
returns to a gland through power transistor 130b. When the flow of the current from a Vsupply terminal 
becomes equal to the predetermined peak current value shown by the peak current comparator 138 at 
least, or when the on time timer 142 becomes a time-out, a power transistor changes from the power 
phase "III" 350 to the condition of having defined as a pause phase "IV" 352. 
[0094] 

In the pause phase "IV" 352, the power transistors 130a and 130c which counter in an up longitudinal 
direction are put on an open position, and power transistors 1 30b and 130d are put on the closed 
position. In the pause phase "IV" 352, a tank circuit 1 08 minds emission for the accumulated energy, 
minds power transistor 130b for a current, and emits it to a gland. After [ a certain ] carrying out period 
emission, a power transistor changes the accumulated energy to the power phase "I" 346, and a gradual 
cycle is repeated. In this way, power is continuously supplied to a load through a cycle (both power and 
a pause phase), and the energy accumulated in the tank circuit 108 is supplied in each power phase. 
[0095] 

It sets to DIMINGU of a burst mode, and a discharge lamp 106 is turned on and turned off at high-speed 
rates, such as 180 etc. Hertz. ON of a discharge lamp 106 determines the frequency of AC signal which 
drives a lamp with the on time timer 142 and the zero cross detector 140. Typical clock frequency is 
50kHz. To DIMINGU of 50% of burst mode, as for a discharge lamp 106, time amount OFF of the one 
half is carried out. In the actual example over the frequency chosen, ON time amount consists of 135 
cycles by 50kHz oscillation by 2.7 mses. This ON time amount continues after the off time amount of 
2.7 mses. Similarly, by DIMINGU of 5% of burst mode, ON time amount is 0.27 mses and consists of 
about 13 50kHz cycles of the lamp current following the off time amount of about 5.3 mses. ON and the 
sum total of a "off" period are equal to 180 Hertz. When DIMINGU of a burst mode is started, let analog 
feedback in IC104 be an invalid (when a discharge lamp is turned off). In this way, as for the loop- 
formation compensation capacitor 148, neither discharge nor charge is carried out, but a right on time 
setup to the on time timer 142 is re-assigned between the OFF states of a burst mode. 
[0096] 

The above-mentioned explanation is detailed explanation of 1 operation gestalt of this invention. 
However, the approach of this invention is shown by dra wing 14 in the more general standpoint. In step 
1 101, an inverter 100 starts first. This step includes various procedures which start for example, various 
components. Next, in step 1 103, an inverter 100 supplies one or more high energy pulses, in order to 
start a lamp (or other loads). The vocabulary "high energy" used here says the thing of the pulse of 
energy higher than the energy pulse in normal operation. In the above-mentioned Pulse Density 
Modulation, this supports large PASURU width of face. Finally, after a lamp is started in step 1 105, a 
high energy pulse is stopped and the usual energy pulse is supplied. 
[0097] 

Although the desirable operation gestalt was illustrated and explained, various change can be made 

without deviating from the pneuma and the range of this invention. 

[0098] 
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[Effect of the Invention] 

According to this invention, the outstanding effectiveness that the electric energy used since a lamp is 
driven is effectively controllable is done so. 
[Brief Description of the Drawings] 

[Drawing 1] A is the schematic diagram of the power control integrated circuit connected to the tank 
circuit of the upstream of the pressure-up transformer for driving a discharge lamp, and B is the 
schematic diagram of the power control integrated circuit connected to another tank circuit of the 
upstream of the pressure-up transformer for driving a discharge lamp. 

[Drawing 2] A is the schematic diagram of the current control integrated circuit connected to another 
tank circuit of the upstream of the pressure-up transformer for driving a discharge lamp. B It is the 
schematic diagram of another power control integrated circuit using another tank circuit arranged 
secondary [ of the pressure-up transformer used since a discharge lamp is driven ]. C It is the schematic 
diagram of another power control integrated circuit using another tank circuit arranged secondary [ of 
the pressure-up transformer adopted since a discharge lamp is driven ]. D It is the schematic diagram of 
another tank circuit arranged secondary [ of the pressure-up transformer used since a discharge lamp is 
driven ], and E is the schematic diagram of another tank circuit which has a primary connection 
capacitor. 

[Drawing 3] It is the schematic diagram of the power control integrated circuit for driving a discharge 
lamp. 

| Drawing ^] It is the schematic diagram of the current control integrated circuit for driving a discharge 
lamp. 

[ Drawin g 5] It is the schematic diagram of power control block materialized with the power control 
integrated circuit. 

[Drawing 6] It is the schematic diagram of the gate drive block materialized with current control and a 
power control integrated circuit. 

[Dra wing 7] It is drawing for explaining the various phases of the oscillation cycle of this invention. 
[Drawing s.] A-D is a graph which shows correspondence with the voltage waveform and current wave 
form which were generated when driving a discharge lamp by both max and the partial duty cycle. 
[Drawing 9] A and B are graphs which show the rising edge modulation of the voltage waveform in 
partial power, and the current wave form where it corresponds. 

[Drawing 10] A and B are graphs which show the both-sides modulation of the voltage waveform in 
partial power, and the current wave form where it corresponds. 

[Drawing 11] A-D is a graph which shows the pulse train modulation and current wave form of a 
voltage waveform in total power. 

[Drawing 12] A-D is a graph which shows the pulse train modulation and current wave form of a 
voltage waveform in partial power. 

[Drawing 13] It is drawing for explaining the direction of four phases of a power switch, and load 
currents at the time of a phase modulation. 

[Drawing 1 4] It is a flow chart for explaining the approach of this invention. 

[Description of Notations] 

104 - DC-AC converter 

108 — A tank circuit, self-oscillation circuit 

130a, 130b, 130c, 130d - Switch 

146 - Controller 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] A is the schematic diagram of the power control integrated circuit connected to the tank 
circuit of the upstream of the pressure-up transformer for driving a discharge lamp, and B is the 
schematic diagram of the power control integrated circuit connected to another tank circuit of the 
upstream of the pressure-up transformer for driving a discharge lamp. 

[Drawing 2] A is the schematic diagram of the current control integrated circuit connected to another 
tank circuit of the upstream of the pressure-up transformer for driving a discharge lamp. B It is the 
schematic diagram of another power control integrated circuit using another tank circuit arranged 
secondary [ of the pressure-up transformer used since a discharge lamp is driven ]. C It is the schematic 
diagram of another power control integrated circuit using another tank circuit arranged secondary [ of 
the pressure-up transformer adopted since a discharge lamp is driven ]. D It is the schematic diagram of 
another tank circuit arranged secondary [ of the pressure-up transformer used since a discharge lamp is 
driven ], and E is the schematic diagram of another tank circuit which has a primary connection 
capacitor. 

[Drawing 3] It is the schematic diagram of the power control integrated circuit for driving a discharge 
lamp. 

[Drawin g 4] It is the schematic diagram of the current control integrated circuit for driving a discharge 
lamp. 

[Drawing 5] It is the schematic diagram of power control block materialized with the power control 
integrated circuit. 

[Drawing 6] It is the schematic diagram of the gate drive block materialized with current control and a 
power control integrated circuit. 

[Drawing 7] It is drawing for explaining the various phases of the oscillation cycle of this invention. 
[Drawing 8] A-D is a graph which shows correspondence with the voltage waveform and current wave 
form which were generated when driving a discharge lamp by both max and the partial duty cycle. 
[Drawing 9] A and B are graphs which show the rising edge modulation of the voltage waveform in 
partial power, and the current wave form where it corresponds. 

[Drawing 10] A and B are graphs which show the both-sides modulation of the voltage waveform in 
partial power, and the current wave form where it corresponds. 

[Drawing 11] A-D is a graph which shows the pulse train modulation and current wave form of a 
voltage waveform in total power. 

[Drawing 12] A-D is a graph which shows the pulse train modulation and current wave form of a 
voltage waveform in partial power. 

[ I haw ing 1 3 ] It is drawing for explaining the direction of four phases of a power switch, and load 
currents at the time of a phase modulation. 

Draw ine N j It is a flow chart for explaining the approach of this invention. 
[Description of Notations] 
104 - DC-AC converter 
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108 - A tank circuit, self-oscillation circuit 
130a, 130b, 130c, 130d - Switch 
146 - Controller 



[Translation done.] 
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DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[ Drawing 4] 
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[ » sf a * 9 e a ] 
[ a * js 1 ] 

, DCi^tt«ilEaS7>f yf 9* y f-7-9CSartL, M IE A C ^ M IE M <9 7 
>f y f <0 % v V 7 - 0 9 - B » , A BBftK © X 4" yf0^©-ffi<&HJ(B«]SlH*l*&*it 

V , 

( i ) M IE M <9 7 ^ y f 9 * y h7-5^HulE7>7'^9^IUS^rtLfe^>^OlS& 

? ft -> 1 , MlE^^C^iStft^ACM^^^?^?' t2iftlE?>?0!£*, 10 
(c) llu IE * > 9 0 K © ffi B i£ & IC £ ^ U 7 8i IE ft & 9 Z 4" y f G) * y h7-^- 

AffllSE7>?C*ftrilU7CtUdl)i53> h □ - 7 7 o 7 , itu IE 7 > 7° © £ ft 

[ a * Jl I 3 

a5fcJElC!E«!$>SS!ca5rUT, flulE*>!7E]S&tt. iiEa&9X y f 9 * y h 7 - 9 
7>7tSfr, ffiiE-»#liVffliE-»#»^©AcJ;oTffiiiEAC#^»f. Su IE - » # 
lE-»#*t^UT«*rtLl.itt. 20 

[ a * JS 3 3 

«*3lZCiE«9ittC»UT, ffllE^>!70Ktt«[iEAC^^C*ittl7 < )lM9t' 
, »I. 

[ a * JS 4 3 

■ *3S8CiE«9ittC»UT, flu IE 7 < ^ * I* >f > *" 7 * > 7 fls & JS. C# $ • W & t a 

iJJfflsyj^-?!)^, Hi. 
[ a * JS 5 3 

■ *3S4ClE«9ittC»UT, Mi IE h 7 > 7 I* * > y 9 9 > 7 BP & t « t 1 . HI. 

[ a * JS 6 3 

a * js 1 ciEttoHtttsec, fi ie * > ? 0 s§ © # *s n & & 1 5* £ u , aa ie □ > k □ - 7 30 
[ a * js 7 3 

«3K3S6ClE«!©lltC«l)T, Mi IE □ 7 □ 7 « Hi S§ I* , m IE A C in ^ » fi. ffi t ffi » U 
«C*ttUfc**C»lEH> h □-7C*i3 1 vt«*t?, HI. 

[ a * JS 8 3 

a * JS 1 C IE «tf © H i IU ft U 7 , ffl IE 7 > 7- tt , 1!8SS*, £ 1 A □ 7* > . & e# ? h 'J 

[ a * ji 9 3 

a 5fc JS 1 C!E«!<9fStC*iri)7, Mi IE ft IX 9 7 4" y f I* H 7" 'J y 7" • *y l>7-5Cl?J 40 
ntM08FET7liL HI. 
[ a 3K JS 1 0 3 

S3fcJB9C!E*!0fStl*fec, Mi IE H 7" U y 7" ■ * v h 7 - J7 C ft it I § M 0 S F E T m 
Q) 7* - h • F7^A"?^7, HtZM0 8FETt»J*t3ii^^tJii07«» 
* 3 m IE 7" - h • F 7 'f AtlHil. 
[ a 3K Jl 1 13 

a * m 1 0 c ie « ® ft 1 1* 5 c , mi ie h 7" u y v • % v h 7 - ? © m * n * * a w c s ^ 

/tH7fti7, ±SPM0SFET©y-7©*J±#*^©E^CI5[S#UU^^MlE± 
SPMO 8 FET^T 1 - MC^PJDTft^>ifft;Stt<bt lilfit f A ; 7 nielli 50 
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[ sf * JS 1 2 ] 

si It JS 1 1 ClEtt^HtCfirUT, » IE - h • F7^ttt> ft ffi # A IE A C ffi ^ C «fe 'J 

s » ? ft j m c ffi ie + t a 7 * t no ffl ft c £ m t j . hi. 
[ a * jm 1 3 ] 

§1 3K JS 1 1 C IE tt 9 ft 1 C ft t) T , flu IE 7" - h • F7^ltt> 3 IS 7" - h • F 7 'f ACl 

*tiM0 8FET»fau7tisimiuiE+f ^vniiti, HI. 

[ m 3K JS 1 4 ] 

a 5fc ft 1 ClEtt<&HtCfiri)T, ffllED>hD-^ttT*i-x^ - ■t^iCttllT 

itu 1E«<9 7 ^ y f S> * y K7-!79-»tSW«ICBiaUT«[iEAC#^tfflffl^iHU 10 

[ a * js 1 5 ] 

( i ) SiiEDC-AC^»SVffll57>7 k V©SlcS«E^ft. flu IE 7 > 7- C * & T ft I 
AC<lt^tt556ifiU77-f^*y>7*Zt556ifiEII&V. 

( c ) ?tu IE A C ^ 9 H ft IX * flu IE £ 2 f! il 0 % <D ft ffi js] 5ft & c S < J; j CDC-A 
C£*»tiHI&*Z*Ld&0D.> hD-7?^7, M £ S) ft J; 'J t7>?<5iE»"tCBl 

[ a * JS 1 6 3 20 
a * JS 1 5 IC IE Q £ 1 IC ft I) 7 , S5fgffiia»ttffiiiEAC^^t«it®I-»!#ttV:«I 

[ a * js 1 7 ] 

a * JS 1 6CiE«9HtC»UT. »lEt5*Sia»B;»lEACtt*fll07<^*tafr 
, Hi. 

[ a * js 1 8 ] 

a * Jl 1 5Cl5tt©Httt!ElC, Id IE M 5 56 * 0 ft <9 « ffi 1 ft IX t * £ U . « ffi H ft » © 

« m t ffi IE □ > k □-7C«»ri-trn7nx«aiBtfii^?Ht. 
[ a * js 1 ? ] 

a * JS 1 5CiE«9HIC»UT. Iu IE y y 7' I* . »8ttS*. tlAD7 , >, Jk.lt ? \- 30 
l J^/,IItgt'H7>??^I, HI. 

[ a * js 2 o ] 

(ol) DCi^tACi§i:ftlU, 

( t ) »lE»l* ! 7>7 b ^0»lEAC<lt^t7-f^* 'J > 7 U . 

(c) »iEAC*^*A«i9ttSSft»CS-J<Sft»t*tIJ:7C«IiEDC#^t 

(cL) a^S)ffC^UTHulE^>7'9E»BfC«ilE^>7-CSX^^+ l -t«l&t^C 

[ fg Bfl q =¥ iffl 5 s£ Bfl ] 40 
[ 0 0 0 1 ] 

[ % be <o m t j ft # ! t> if ] 

«i*&!lt^^CJ: l J»l7>?tf»tIfe«)OlAt*fflfii:*fttlCVClt3 

[ 0 0 0 21 
[ «£ * <9 £ # i ] 

^IS$*7>? ( C C F L ) # <9 J£ * 7 > 7- I* « fli*itSJ£z#7>7'C*P;ln7*lZSitt 
(ACI§) <&Hft»CJBlj73Ht*ZJi : 3-*ff*lttt*l*Z. CCFL#*&»2l*j£» 

tftit?, 7>7-tt*6»«ji«fe , ;tyj\ri)^ii]Ji : 3-«jicj: , ;*atar«u. 7-5 50 
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Z V , C C F L ( ®J 7 ft £ ) tt , «■ X A 0 h\Z ft t) 7 $ XT tt r . iEfiffli^Wtttfvt 
. CCFL©«J*ttit««lBS*Rc<feoTiSC#rft, CCFLR5 OtD\ipy#i; 1 

oo + n^y^KH^H&stfctZAC^c^v-Sticffii&T'ftz. 

[ 0 0 0 3 1 

C C F L t it 8 ftl 1 % IX 75 B % A C 4ft ^ C IE » * I C V C «fe 'J > 7>?<9iffli^#l 

* * S Z . L#L5»^ ACt^Ol5»i6H:CCFLti»tZ0»CiEKt3l(5i 
E& C 1 X S ** * t £ X Z 9 7 , 7>?HtlS»AC***(5iisa[i?SUAC#^C 

«fe 'J - Mffi 7 ft I . 10 

[ 0 0 0 4 1 

Ayj'JIIyXxi,, 0J 2. I* I - V 7" y 9 • □ > C a - * £ &f A - V ? ^ ■ t* 7" * h ■ 
7 7 X * > X C ft U 7 # ffi C /J\ 7 1) C C F L » it m t ft Z . ^T^Ayj'Jtt, 
» 1 2V"?7V»^ 2 0 V<?)iel(J)ll (DC) lfftDC-AC*»SQAAC«8t 
Z . it««lfilJDCA**JItBUACM**JIC**tI*:ift9-»«lsa«f?tt, D 

SMUt^t^fcU, A$MM7ft£Z£>lAC^tlH77rz. ACly(i)l)itth7 
>XCJ; I J AfiSffillUff, 2V#U 5 0 0VC£7«PJ±7ftZ. a 7 - x * 

¥fttA^-7Sll>7> ! /^ (BJT) 7tt*^Mh7>7"X? (MOSFET 

) tfflnic^?n. 2 , k 7 y y x * i* , n sy e i* ^ ^ ft z # , »)Ziiudc-a 20 

C^^8Sffl©S l J«Pia»V|B]^Ay^-^C*«Ttl7tJ;t). 
[ 0 0 0 5 ] 

t/i fls 1 ZJ t $ * U , 0K©±ftfl9«JI}*t'l&T?-ttI«lqlC»>I©?. DC-AC 
**»E0-»«ISSBfitt7-f^*CB;. « ZJ A * t * /Jv ? I . EPtfiRr4ife*»i 

afaQitstiiTciRrftfeSiA&tiSJAflfffliiijft?. »*j£&fSiajiSit 
sni!Xte5tti7 j^b: r^>7j 0 s& * d¥ i# ft z . ^oji #ift£s>n 

[ 0 0 0 6 ] 

[56E*IJPaUJ;7V*Z3llH] 

C C F L t ffttt I «^Httt , JAU>UJt£tt^<9#«9MIH*CfrU7^ffl7ft Z C 30 
SEC, IE»OS&W^&'5hS!S! [ &C^U7a3D D D9il9$^#S^S$=^ 0 C <9 £ 

to , CCFLtit»*fiCS»tUdl)C)HVSII*Af-(5lB*fttlCK 
S I . 

[ 0 0 0 7 ] 

[§£HtS;*-t3;feM?!§] 

*Mta, 7>?tBilt7fedDO^i?Ji^7, C ol ) DC#^#iJAC#^t£j«* 
Zfc<y)S>ft»S>X>f y f 9 * y h7-ni) 7 7, DC^ttfilEMX^ y f <0 * v K 
7-5CKitft, ffi IE A C « ¥ HU IE a » 9 X >f y f 9 % y h- 7 - 9 © - 35 # . Bu IE ft 

Zt97foZffilEftlX<9X^yf<9*yh7-7*, ( t ) fi IE ft IX <9 X ^ y f <9 * y K 40 
7-7 V«iiE : 7>7-V®SCKIIfirtLfe^>!7iaB?*)oT. »lE ! 7>7-C*»rftIA 
C^t7^?'J>7 :i rZfilE?>7@&&*, (c) )fr IE <? > 7 O E& <9 M & IXC S 
t ) 7 (ft IE ft IX <9 X ^ y f <9 * y l-7-?<?>-»tHJ(B«IICllHU7, Si IE D C 4s ^ C 

<) &m ? ti j mR q mm q t y ^ z m ® mx ft m iz ^ y 7° \z & m ? ti j £ ? \z t j x 

ihVDy hD-77^7, MS7>?<5fi»*CfiU7ai#^f-t«»t3 J;7C 
8)fFrZflylErj> hD-nti^^itStn. 
[ 0 0 0 8 ] 

* f* ifl I* , 7>?ti»tUi))i?Ri?»io7, ( ol ) DC*?tAC*?Cf»t? 
feil)?)DC-AC«*S^ ( t ) lBlEDC-AC*»S*]SulE7>7-*<&li]CJfS&7'ft. 

, Si IE 7 > 7- C « » 7 ft I A C M ^ t 5 55 S U 7 7 ^ ^ * 'J > 7 t I £ 5 fg ffiOES V > 50 
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( c ) »§EAC#*<?>H*Sff»!e£e5g*@»0aSflfc&c£^< J;TCDC-AC 
£*Kt5H£?-Zfc<U)<9ii> K □ - 7 ? ^ T , M £ K) fF 'J t7>?9iE»*CBl* 

^=f-A^xt*»ri < fe7c»rFt3«iiED>hn- ! 7Vt«iit3iitta*ri. 

[ 0 0 0 ?] 

* M tt , Jfc«7>7-tffi»*Zfcdb<?)fifc-?ifooT. ( ol ) DClftACl^Ci* 
U , ( f> ) » IE » « 7 > 7- ^ <9 HQ IE A C * ^ t 7 Jl, * V y 7 U , ( c ) ffi IE A C 4s ^ » 

^S)ffC^UTHulE^>7"Q^S)BtCiilE^>7-CSX^^+ l -t«l&t^C^tlt^ 

[0010] 10 

CCFLtlltlfeiAQOA-^tt, DC-AC$«S, 7<l>0», S&F7> 
7 t ft X 1 . ^©^TSiaffi^^Jtt, m% A C m)& 7 tl & y v / y % (SLannon 
et olI. ) <9 * 1 iff I* « 6 1 1 46 1 4 ^ C fi * 7" ft 7 ft 'J , ^9P3St*SVU7 
*»flffl«C« , ;jifrt9VtI. JD^T, tSitSA-77'Jyy ( C F H B ) O E& . 
51 1* « E - P A - 7 7" 'J y 7" (IMHB) lSl<9ffi5)«gl0OA - ^IS»C 
CFLti»rifei))C*ffl7tl7tJ;U. * M tt , ffi^OA-^lJSQJfS^, 

[001 1 ] 

ffi § ft 7 > 7- (CCFL) *9»«7>7C**t^iD&&*»tI*:ift9^ftJSL&itt 

# ft * ^ tL I . * 56 BE C «fe ft I* , IStlC^CCFLCttl&rtlZxJ^-QfllWA^ 
7 tt , CCFLtffittrtlfcftCCCFLCttl&rtlZfctitX*^* - A^Zi'J t X f 
I ) . -liilf tt, $) ffi A h 7 ft A Jl, 7 b# Ifl t Ja if 1 z Y C J: U . <fc 'J £ 3= < 5 I . % 
<i)IS»I?tt, $) ffi A h 7 ft , A^XitiUlS^^ A ^ 7 © 1 J± t tl AD t tt I C 

v ic «fe 'J , <fe 'J * < a j . ec-f, MAi^yji'JBuinf-ltsUTiin 

1 U 7 s5£ W t ft 7 I) 1 Y I) ? A IC t it S 7" ft t) . ^ 9 75 a tt flh (5 yf > A 

-niH7fifitl7Ull. 

[0012] 30 
-H1SJB«C»UT, * f§ Bfl tt H 7" 'J y ; /B!lO)iIi:E? l J7ftfe4I(5A7-M0 8F 
ETt3t'*«iB (IC) 7 ft 1 . ICR, ll«?>fflA*y H7-9VttClSI (DC) 

I . I CttDCMC£U#l&?ft3*J±eHCftU7&ffi031£&St*tti&C#?W 

[001 3 ] 

h 7" u y y m s& tt d c # ^ t jg m m ic s & * i c v ic & l ) a c # ^ t i ^ r j . vi «p o e& 

ttACl^i5S¥t^il<5AiUI$ia (PWM) CJ;'J^^C-«l&tft^*7J«tll 
»tl. PWMCi l Jffl«»fttC«liftl7>ift«SACi§ff«»?ft?5)? 1 ACI^ 
IC ft t| 7, 1 M 19 & IX 7 ft o 7 t + ? > t2 7" ft Z . S il & t B S U . »-54»ftC7/ 40 
^ ^ ( * ffi ) QttlSiSSCTllfttZCVC.t'J, 7 < ^ * 9 l£ 1+ % Q it tt « I IC 
<5'J, 7 < Jl, * IC H it I M * tt M /\\ it * ft 1 . IC, CCFLtt, 7>?Wi:7-7t 

ffi £ ? tt i % ih c - a ffi c A 5 Y 5 3 7 7 9 v 3 y t R . ft J± h 7 > 7 ® " X # II C 1 

SJ!1U7H](97, ^J±K^>79-)^#^ttCCFLQffili)*J±-?li)fft3. X . 
JilTCaliBfltI«feTCityflPiaHtt, fflt&ttfFCHUT. AfljOjEttfCAfliCttl&rftl 

[0014] 

HI ACtt, ^>^OE&1 0 8, S^CCFLli97>?1 OBtSfr&ffiCJfSE^ftfc 
f iilS 1 04 (IC) C^ft^7-ft^l7JSU#Q)ffilB&EI1 0 0 J)fl7tl7 I) I . DC* 
3S 1 0 Z , EP t A y 7 U ft I C 1 04i:Sl7il7l)L 7" - 7 h • + t A 7 9 1 I 0 ol 50 
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KB 8 TRJs^ii&MAJi^ 1 1 Oa.SC«atft. HL 7J im * 1 1 OattOUTRVlS 

jft 3- & w tj is 3- 1 1 otscsarti, m * « ^ 1 1 ofci*ouTLV*mrtL*:ay® 

i^CSaUTUl. 7" - 7 K • * * A V *? 1 Z 0 ol£ 1 20 tB, I C 1 0 4 W <9 

iAt«»tunf- - u - a ? & i . 

[00151 

yf > ? * 1 1 6<9-lffi3-ttW7Jlffi^1 1 0 a. C «« 7" ft . Oy^<5S^<5)Btt + 
fA^I 1 8<9-fi^S&3EF7>71 140-X#l9-fi^i:SlnTllL 
tfAHl 1 8<9S99lS^affF7>71 1 40-»#fiS>By<9J» : 3-£&ffli7JJ»* 10 
1 1 OtCSSUTl]?. Hff K 7 > 7 1 l40iS#^9-liH7>?li^ 1 Z 

a. c mm tin,, -»^«©By©ji^tt7>7 k Ji^i 1 ztc«artLTui. 

[001 6 ] 

S«fta**yh7-?, EP i7 * > ? 0 & 1 08tt, iHTJffi^-1 1 Ool, 1 1 0 b 

h 7 > 7 i 1 4 q v <o mcmmt ft *l bps c * pee 7- ft ? u z . * > ? os&t* 
, JttiDflitSfi^^-tiil, #TjHi:jta t T:(!)itiH ? -tIffib77>? 
1 o 6 i:tBttiZACi§(i)iSii»tttf7Httzi));te5tti7 ^ * 
> ? 0 E& t* , tefgJfiEH&^fcnfrartii. 

[0017] 

01 BCfiUTtt, -y>90S§1 08fi97>?1 0 6tSt'IfliC»arilfeI C 1 0 20 

4 ' c g & it t ti & wtj vi $ q mm m -\ o o • »fv?fl.7iiz. ffi b& si 1 o o ' i* . ft to 

77> F i:IKSi?tl7l) I . flb £ Q 7 > 7- JH =S- 1 1 2 y /f - F 1 0 1 G) 7 J — 

f Jkzs? 4 x - f 1 06<?jy-Fcs»n7ni. y -f * - k 1 o^jy-FK, 

0 04' <5Vsensel^c8«?ft7li?. 7 4" 

*T — H 1 1 0 5<57y-FttC>Xit)i1 0 ? o) % a) m * Bl 1? 7 y > K C « HE 7 ft T I) I . 
Z <0%% , IC1 04' I* , *2 > X & flt 1 OHl5tf:^-l7, 7>?1 0 6 C » 

ffll7UH. 

[0018] 30 

sec, *fE^o**&&f*as'jflP9S«B«. itici o 4 £ e# i c 1 o 4 ' i* . * y 

9H»i?aRO*S?S*»*VVtC*«t?CV#?^I. HZACfiH7tt, 01 
fi&BI BCfvttL? ^ 0 8 I C 1 0 4 IC 7" ft Z t <0 Y U 7 * 7" tL 7 I) 

1 . ? > ? 0 S& 1 08tt^Eh7>X1 1 4?-S#lS[:Sl7tL^7 J^-H7l 
ft* Z . 
[001 ? ] 

0 Z B C fir I ) 7 , 8y<9HMM<9?>?Ml 0 8' # ^ 7 ft 7 I ) Z . 3EF7>X1 1 

4©-»^»©-J«^^ai*J«^i 1 o ol c £ « 7 ft . -»:#S(i)i5)is^#i(5i*JS 

^ 1 1 0 iC»«7tL7U7. Oy^l 1 6' <9-lffi3-l*PJ±h7>XQ>- 
-JSlCKin, Oy??<l)ft<?iJtt+f A5/>1 1 8 ' © - Hk =5- El Tj 7 > 7" Jffi * 40 

1 1 Z0LCK^7ftTUZ. SffF7>X9l!^g^(!)ffi9li^f 1 8' <0 % 
VHtil- yyVtil- 1 1 Z f> C«» 7" ft 7 t) Z . :9lJ6il7tt, ?>?0E&1 
0 8 ' I* P J± K 7 > 7 ^ " » £ fi ffij C E 1 7" ft fe " » ft S 7 < R, 9 SMlXtl ±-Z<0J5LB 
tt 35 £. t * * I . 

[ 0 0 Z 0 ] 

HZCttHZBCfv7tL^^9HB1 0 8' CSW*ZBy<2>5S«B*<2>*>i7EI»1 0 

8' tfvt. n^isi 0 8' ' t& t y 9 <o -X7 < )\, t twtftt j *Li))<D mm&%® 

fttffil)7l)SU. ttfi'JC, ^^lil?^, Hff K 7 > 7 1 1 49S8<5**91 
ft^>y^^>7#-^7^^Qsi^«^^bTffll)^ftZ.^gysi«SPD D D5U-?'5'> 

0 8' ' 0-»!7<^*t&#tt*ZC*?. □7K#1&M7ftZ. 50 
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[0021] 

HZDtt*fgWt^ft^t3±?!C«lDXhtfiaitZ8y<?>lllS»*<?)^>i7iaB10 
8' ' ' tmt. C9lKl?tt, ? > ? 0 K 1 0 8 ' ' ' tt7>?li<5$iS11 
22 ( * X y - X ) , ^J±K^>X1 1 4 <9 - 3? # ft > S&h7>X<!)*«<i)Oyn 

>xi 1 nffliiTi»:7<^nr^n. h7>xi M^siSdi-ffi^tt?) 
7*3-1 1 zoLCftarti, -^#^0*QC^tt^>7-iffi^-i 1 2ti:sinTiu 

9= I . 

[00221 

IZEtt, HZDm*llfcSS*»*VfSHftCHl>?fcZffl0SS^*0*>!7EII&1 0 
8' ' ' tSt. C <9 A§ £ , h7>71 l4Q-)X#^tt> h=7>79-JRaHb^>^!7 
9>X<5if ttf >tiltlfei))i:tlttl?tr 1 1 tMTlCI 049 

f^iciirnTiii. * -c a y * 1 1 1 tmjt i c v?. k^>xi 14 

, £ # 0 E& , EP^-?>^OS&1 08' ' ' S&h7>Z1 1 4<5ttS)lili^h7>X9 
-»^»©ttiSHifi»ICjE^it Y> ft 1 . 
[ 0 0 2 3 ] 

JSC, m 2 A ~ 0 2 EIC7 * 7 ft £ £- « ? > 9 iS<5l4§l9 * X y - 7 . Jfc « 7 > 
7-1 0 6<i)lSf 2 , IC1 0 4tSt'i{SS<J)l)^tl»<5li:-«(5f 

[ 0 0 2 4 ] 

03, 4, 5J£»6tt.**E0*SZSS*W*tafttt*Zfcfo0*«ia»(IC)0 

w sj 0 i& t ^ * . i3tt, * * *y «i © i c 1 0 4 9i^f^i<9iiii-fa?)i. vrefi 

^ I* . VSUPP ly-fs^-ICS^rtlfe^Jil/^aU-^l Z4a.#>*<?>ffiaVU7#l& 
7 ft I . Vref i^tt, a Ht 5 . 0 7K Jl, i£ £ 7 ft A > h" I'f y?i?iff?J)'i 
, IC1 04Q^igyQS!D D alC^ l J«ffirftZ§«^J±ti^tIfe(!i)C^fflrftI. uv 
LO (ISIffDy?) ^^^&'^M»fr[aBffi9Y7-5'SP*J±#Ql)<o»9S l JiPlia 
7'Oy? 1 46ffl<5Waiiff#Vrefl§#^)3inL x . Yrefl^CioT 
C - 9 * » (I P k ) □ > A U - * 1 3 8, tfD2DX«fliBl 4 0 & * 77 $'J «P 7" □ y 

7 1 8 60rFtt#*>ht»5£*Zfl&0*fftf£sK?-tlZ. 
[ 0 0 2 5 ] 

lJ±l/*'zl/-<M HtBVSuPP I yl^CSin, II S 7 ft 6 iH>9DC 
*§t«ftn. IffU'^-n Z4i><?iK77tt7'-K • F7^7-7Pv71 28 
f> , J&Z/t<D 11 V - F #lr - h ■ h'7l7-7Dy?1 Z8clj5& BOOST LEFT 
JBlCKlTftfey^ - h" 1 2 6 0K57 / - F CSlnillL B0Q*J±U+'iU- 
* 1 Z 4 c V S U P P I yf^cSl7ft, a«7tL*:6/lc^K?>DC*^tir-h • 
F7^7-7Dv?1 2 8c(,C#l&*I. «ffl/=Fil/-*1 2 4 g 9 Hi 77 , t Q) * V 
- P » 7" - h • F 7 7 ■ 7 0 y 7 1 2 8 c Jg. C# B 0 0 8 T R I GHTis^lCSlH 
fey^-F 1 2 6 t<57/-FCgita7llZ. * J± U 2 4 t £ 1 2 

4 c , ftSftBlA^- h • F7^7'7Dy?1 2 8ol, 1 2 8 L 1 2 8 c £ 1 
Z8cLC«»^ftI*fft8y^CiBfit^<?>?, 7-- K • F7^7-7Dy?C)Un# 
© » tt , 24^IUJ;^iti777ftZVref^^*lU<T-$USt) 
<t?IC5o7ll I . SEC, 7" — K • F 7 'f 7 ■ 7D y 7 1 2 8 t £ &f 1 2 8 cL © ffi * © N 
3 tt 7 7 > F C Jf ft 7" ft 7 I ) 1 . 
[ 0 0 2 6 ] 

2 m® U 'X ^ • V 7 K • 7 > 7" 1 3 2 ol, 1 8 2 i ttfflfllil7 D y 5 H 6 Cffl ^ 
attlfcfcAAJ!**. 7" — K • F7^7 '7Dy5 1 2 8 ol , 1 28fcC i tft A t , ftB0^ 

cftatufciaii* nttL n^tik 77F - 7 >7°t*M§fts^t m 

i!7Qy7 1 4 6C*UT«ffl^ftI»Sl/^^#«i!7 , -h • F 7 -f 7 • 7 D y 7 1 2 

8 ol , 1 Z 8 c C «fc { ) tt> 5 V 7 ft I Ira JI U *t JUC 7 7 h 7" tt I . 
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[0027] 

IC1 04ffl<5H7'Jy ; /ai*lSR, 4 l<9l AM 0 8 F E T 1 3 0ol, 1 3 0 b , 1 
3 0 c £ 1 3 OiC^'JiflttM. M08FET1 3 0 ol9 F M >Jil VSU 
PP I yl^CSlU, J t<97"-F-I*7"-F- • F7^7'7Dy71 28a.C««rtl 
71IL M0SFET1 SOoL^y-ZH^ttOUT LEFTIST, 7" - F ■ F' 7 ^ 7" 

• 7' □ y 9 1 2 8ol, MOSFET1 30 UFM>IB, 7" — F ■ h" 7 4 7" • 7" □ v 
7 1 28tS»Mux7Dy?1 3 4 CSlt^LT I) Z . MOSFET1 3 0 t ® V - 7 
Jl =5- 1* , 77>FCS»?ft, 197 - Ffi^B7 - h ■ F 7 O' ■ 7" D y 5 1 2 8 i C 
SIUTHL iPl* C , MOSFET1 3 0 c 9 F M >li^ tt Y S U P P I 

Jf SE ? ft , l^y-hlS^tty-F • F7^7'7Dv7 1 Z8cC««7tLTUl. M 
OSFET1 8 0 c©y-7l^ttOUT R IGHTJH, 7" - F ■ F 7 ^ 7 ■ 7 D y 
7 1 28c, MOSFET1 3 0cL<5FbOJB, 7" - F ■ F7^7-7Dy71 28 
olfi&MuiX7ny?1 84C««rtl7llI. MOSFET1 SOdoy-XlH*!*, 
77>h"C«artL, 197-^1^^7^ • F 7 'f 7 ■ 7 D y 9 1 2 8 cL C Jf » ? ft 
711]. 
[ 0 0 2 8 1 

M 0 S F E T 1 3 0 b , 1 SOcL^y-Zl!*!*. 77>F C ft fll) C « ft ? ft , 1 ft * 
C«BtI{r-h • F7^7-70y?1 28 L 1 2 8cLttO~5 J )lFC)l§tfflH 
T 1 « T I A 7 - M 0 S F E T <0 S> ft t ft! «P ? I SI ffl © 7* V 9 h it 3 BP & t § . M 0 S 
FET1 3 Ool, 1 80c(5y-Xi^H:77>FCSan7Uail. ttft'iC, Cft 
^ y - 7 « H 7" U y 7" W 7J 0 SS Q £- 0 U T LEFTS&'OUT R IGHTJS^ ( 
S fl'J ) C8«rtL7UZ. C©«feT45«S)??tt. 0 ( 7 7 > F ) ~ 5 * h F <0 ffi ^ ? I* , 
MOSFET1 3 Ocl, 1 3 0G<5»ft#«SlC*U*irft2U. 7" - F ■ F' 7 ^ 7" • 7" □ 
v71 2 8 ol , 1 2 8 c 9^7' ? ^gtSIUM^ t I) 7 I) 3 9"? , * fg BE 7 , 

CtL«iSJ«Ht^-tBiltIM08FET1 30a, 1 8 0 ci5y-7l^ C»i) Hff J; 

n^i:Siii)ic^i^;7 hti. y-xi^«5ifftt, h 7" 'J y y° w tj 0 5& <z> o u 

T LEFTS&OUT R IGHHS^C«PJ]ttLfciSCBD7l3UgH. U'X^ 

• 7 7 F- -777-1 3 2ol, 1 8Zitt77>Ftt*UI0~BS)H-(5iHt§t 
HtlMOSFETI 30ol, 1 8 0 o <?y - 1 1* U Z 0 ~ 8 «Jl K5il 
*§CV7ht?. C <5 J; ? i: b 7 , M08FET1 3 Oa, 1 3 0 c <9 / - Xfil 91 
ffl*0/IC^h#>iZ5/IC^h9lBC*)IJId. 7" - F • F 7 7 ■ 7 D y 9 1 2 8 a, , 1 

2 8 cBin^lUlIt ZM0 8FET<i)ifFt*J#tlC>; # ? 3= I . 

[ 0 0 2 9 ] 

7" - F • F7^7'7Dv51 28ol, 1 2 8k, 1 HcS&l 2 BARKIk y7 
F • 7 > 7° 1 3 2a, 1 3 I b Y ft C &'J 4P 7" □ y 9 1 4 6 # ^ly^if t H7 U y 
TJiSCfttt IlItIA7-M0 8FET<5§^\(5i»i§i:y7 Ftl. 7" — F ■ 
F 7 'f 7 • 7 D y 5 A y 7 7 , * Pt # II , A7-M0 8 F E TflJUf §C 

^t^U / \^7 7F, £ &f 9 □ X • □ y ? 9 V 3 y (cross conduction 
) 9Dyn*«tI. 7" — F • F7^7-7Dy5tt, 7* 7" * ;HI£#^<& t M +1 

u , ft«fiBinatf^> ( * m ) £ * 7 ( # « a ) m ? a 7 - m 0 s f e t © « 1 1 

jnl&CttJ l ;**.Z<fc?C*3. OUT LEFTlS^S&/MOUT R IGHTiH 

kvsuPP 1 yE»\<5fi»xa77>K\<i)is»*Qffi*5i:BtfiDfen, 4 ffl 

<5M08FET(5^^ftlIt?7-F ■ F 7 I 7 • 7 D y 9 C J; 'J ® 5 7 > 7 CIS 

sy pi ? ft i . 1 0 «fe ? 5 ai A x m o) a a t -? i* , r - f • h" 7 * r ■ r □ y 0 1* . ^ n # 

<5««ffje^?IICl8atI A7-M08FETt*7?tt? . 
[ 0 0 3 0 ] 

UHSiili:SitIi7(94l(5A7-F7>77^ttM0 8FET?^ l J, 1ft 

FETUSCfil^iU^C, 7" - F • F 7 ^ 7 • 7 D y 9 tt , SA7-M08FE 
T^^-hJI^CX^ttWatttl&tl. 7" - F • F7^7-7DyVa7Dy 7Cfiit 
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1 M BO q> T 7" *9 h Wt 3 * =5- C «fe 'J * 55c ? tL £ iPJ ft M ^ # >J # v> tl fe /Jv * a t A 7 - M 0 S 
FET©tt*tA«C«U»^?*.4l)C/&5VrtL3it««lBu«ai/^^C*?MI*t 
I . 

[ 0 0 3 U 

7" - K • F7^7'7Dy7#lItIA7-M0 8FET<5!r-l-«S^Ciffl? ( V 
-Xim^^ntl67K)lh) t JO * 3 V . M08FETU^> ( V 9 ) 7 tL I . ^ © V 

-zJi^c^rnrnac^hff^^^-ni^ctPiDrtLiv, mosfetb^7 ( # 

* m ) 7 tl 3 . Z tl C « U , 2IQA7-M0 8FET1 3 0 x , 1 SOc^y-XH^ 
tt§Sffi^iJ^ta*filCSS7a7Ul. C<?)ig|:j;:j, ^tL«iA7-M08FE 
T5)§^9LTy-Zffi^iff#, 77>F#iJ#A7-M0 8FETC«fcZlff»T 10 
tVSUPP I y»^U3IHfelS<5K||:3yH77D - htftl. 7" - h- ■ F 7 ^ 7" 

* 7' □ y 7 1 2 8 x , 1 28ctt7D-T<>7' y-^llJii:9LH?D#U6 
^^h<5Kl"f^ik77 hr^felffi^tlItIA7-M0 8FET(5^-^^ 
C *P in * I . C <9 «fe ? C U 7 , *'J ft 7" □ y 9 1 4 6 d> 0 ~ 5 tK h V <0 7 7 > h" S 3* ffi ^ 
A7-M08FET1 3 Ocl, 1 3 0 c <9 V - 7 JB Cfi HtC^t I 0 ~ 6 J'i^ 
9 ^ ^ (BHaCAv77?ftfe) C 7 7 h 7 tl 3 . 

[ 0 0 3 21 

7* - h • F7^7'7Dy9<!)S«, A 7 - M 0 8 F E T <5 7 0 7ll<5 0 y 7 t Syi 
tIfei^9iIttl«U7l]I. llfitVT»A7-M08FET, EP^A7-M0SF 
ET 1 3 Ocl, 13O/)0^^#"[a]BtlC^ffib^ii^,^a*$i#"A7J*$]i^^7 l ^>K , 20 
C»tl7, CtmA7-M0SFETt^Stia^$)I. 7"-K ■ h* 7 O' ' 7 D y 7 
ft , ±»i5&T» A7-M08 FETQ^750 7"- KJHJ^^S^flltlqlitCttfitlC^ 
i: J; 'J , C<5^?5ttltK75±t^o 7"- h • F7^7'7DyHo ( ± ^ 2 T ® 
) »liriM08FET97-l-JS^<5 i" > j iJitJI^tn, t 75 <9 7" - K • h" 
7^7" • 7" □ y 7 # W £ <5 d7" - hi^C* >lff»^ilttLttllJ;7i:ny 9 ? tl J . 
[ 0 0 3 3 ] 

7" - h • F 7 -f 7 • 7 D y 7 1 2 8 cx , 1 2 8 c f* . * 56 BE 7 © 7 * - h- 7 y 7' ( *7J ffl 9 
* ) ti:-^<57-h7h7y7- tf A ; 7n 5 0 x , 1 BOitSMlttZ. 7"-K 
U7v?-tf A^l BOdttOUT LEFT J* 3- £ C# BOOST LEFTIST 
IBCftartLTUl. ± IE U £ J; 7 IU , OUT L E F T ffi^ A 7 - MO 8 F E T 1 3 30 
0 x c? y - 7 lift ^ £ cV 7" - h • F7^7'7Dy?1 Z 8 O.C t »»r tl7 III . C<9fe 
to , TIA7-M08FET 1 1SA7-M08FET1 8 0o.#*l 

M 7 3 * , 7-h7h7v?-+t A^l 5 0 x , r a - F 1 2 6 x C 'J £ 

* 7 ft 2 . £ * 7 ft 3 * , 7-h7h7y7-tfA7n 5 0 x , A7-M08FE 

TQy-zi^QiflttfvsuP p Iyvsi3riq]i>*tt:*?±ftufcvu7fc. ± 35 a 7 

-MOSFET1 3 0cx(5!r-H^CJSl;fc^->?f>lEttt»t?. |ql * C , 7" 



- h 7 


K 7 y 7° • + * A 7 * 1 5 


0 


tROUT 


R I GHTfi^S&'B 


O O S T 


R 


I G 


H Tim 


* d] C 8 S6 7" tl , PI K ft C 




D ttl ffg t * fe t . C C 7 . 7 


> 


7 1 


0 6 Y 1 y 


7 




1 0 8 


ft , H 7" 'J y 7" Hi 77 0 » 9 


O 


U T L E 


FTffi^^OUT 




R I 


GHTJS^ 




cd n 


c«a 


7" tl 7 I) 1 . 


















[ 0 0 


3 4 ] 


















«) SB 


, EP^7IC1 0 4 9 7?- 


h- 


7v7t C 


ft t) 7 . T fiP A 7 




M O 


S F E T 1 


0 


3 t 


. 1 3 


0 cL tt 7' - K • h" 7 'f 7" • 


7" 


□ y 0 1 2 


8 L 1 2 8 cL C 


J; 


'J 7 


4 y f t y 


( 


*a 


) 7ft 


, |d| of c * ffi # 7" - K 7 K 




y 7' ■ + r 


A 7 * 1 50ci, 


1 


5 0 


b \Z * » t 


Xl 


I o 


H 7" 'J 




77 


tCCFL 






. 7" 


- h 7 h 7 




7 • 


+ * A 


V ?1 5 0 cx , 1 5 0 t 


A 


7 -M O 8 


F E T <5lS<9 7 




y f 


>7tO 


h 


t IC 


fir I) 7 




m 


t (t T . 7 


-f ^ — F 1 2 6 x 




1 2 


6 fc tt . 7 




y f 


> 7 7" 




7 


- M O 8 F 


E T 1 3 0 x , 1 


3 


0 c 


tff t - y t 


7 


7" ft 




, Iit?7-h7h7y 


7* 


• * r A 7 


9 1 5 0 x , 15 


0 


t t 




3 . C 


7 U 7 , 7 - F 7 h 7 y 7 




+ r A 7 * 


Ci'J, 7' - h • 


F 


7 ^ 


7" • 7" □ y 


0 


1 2 
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8ol, 1 Hc»«I»TStLfe?->?t>lfftlinM0 8FET1 3 Ool, 1 
[ 0 0 3 5 1 

a y x u © ? - y 5 * & c* 7 > 7- c « r i % a * a <o %m t * /j\ <t r i *■ <U) . y 7 f- * > 
s&y7F^79SS#fi}iftj. r y 7 h <f > j 0 s is tt , mt^jiciit^s/xf 

^A7-9S«>5#SMia]t«i«t3fedDC«fflrtL, I" V 7 F- * 7 J ttlS^i^^ 

*A^X'licl*ucomPC>cftitz«atiDllticv:c«fe , ;*tit | J^fti. Com 
p c > c *» ? ^ £ ft m « a c j: u a ji, x m * ja < s . compo#^iat3ifa 

<CVCJ; l JAX)HI»R<82. s¥ U < tt . A - 7 F- © 12 IJ & 7 n# c ftu t tt > W 77 7^ 10 
^X<5lt»4D7feiDCCotTi PO»ma*3l^ft»tl?. Com 
POff7 ! 7>h , J: , ;t±9»5 0mV?A^7*ffai3r*/J\?*)IJId, 7^ - 7 F- tt & 

a q 7^ - 7 f- » m *& ? ft 1 v * . comPoaisin^Fct 
ft , *iffl«icfl;«uA^zvsz. an?, latfcomPocisrtL, a *t » ft c 



[ 0 


0 


3 


6 ] 
















-? 




77-h7y?(5l 




i ? tl I A 7 - I III 






© * 


tt 




S I . a¥ U < tt « 






» 1 <0 Ah 7 Q +1 tt a 




g)ft 9 


ft «fc '7 U 


9 s t) 






H T» S ? tt , $0 


SB 


X * ibf - 7^ 71/ 


7tt;I£fi)ft^QA^ 


7 


©tt V 


SI. Z G) z 


* tt 




A 




* 


ft <5 T ? C C F 


L t fitt "f I £d/)Q /f 


> 


A - * 


o) m 77 1 mi * 


* ft 






V » * N » I 0 














[ 0 


0 


3 


7 ] 














M U 


X 


7" 


□ v9 1 3 4 tt , 


7^ 


7 - M 0 S F E 


T1 30 L 1 3 0 ct 




FM 


> m 7- n 7^ a 


»t 




I) 


, A 7 - M 0 3 F 


E 


T t 7> U 7 » ft 


i *ittiu#itJi7"n 


y 


7 1 4 


6 C «fe 'J ;* 5£ 


? ft 


I 




iau, a 7 - m 


0 


8FET#0 




U 


7 1)3 


* 3 s © Iff t 


iJ £ t 




C Y \Z «fe 'J ;* S 7 


ft 


1 0 u^ma tt 


. & 5D q it -? 1 r t 


> 


J fcflt 


\Z & -> ~7 A 1 


- M 


0 


S 


F E T C a ft 11 




1 C I S 1 )1 U 


71) L M U X 7" □ y 




1 3 4 


tt * > 7 ft fe 


A 7 




M 


O 8 F E T<9 F 1/ 




> Jl 3- IB 7* tTJ '7 


iUH^T-, MU 


X 


7" □ y 


7 ©IH7JlJ± 




y 


* 


ftfcW£<9MO 8 


F 


ETCatLH 


a ( 1 s w ) y it m u 


7 


I) I . 


M U X 7" □ y 


7 1 


3 


4 


KT8JA7-MO 


8 


FET<5FM 




9 977 


□ 7 7 4" y f 



?ft I . 

[ 0 0 3 8 ] 

C - 5 « a (I Pk) □ > A 1/ - * 1 38tt, MUX 7" □ y 71 8 4 ©IE A CSK^ ftfe 
ATJ^, Vref #§#^lgTft^J^(J2 0 OmVQFff^lffCK^T-ftfeBOQATJ 

vtsti. c - o m a □ > 7^ u - ^ 1 3 8 © a 77 tt *u «p it s 7" □ y 7 1 4 e £ e# t > ^ 

U ■ NY14ZCS»7ft7llI. C - J7 □ > A U - 1 38Q^77tt, FiT^© 
« 7< * » t V ?= SU 4P it 3 7" □ y 0 1 4 6 C ffi ^ t I . 7 > 7' 1 0 6 # )^ W X tt * R 

Ufeji^, IC1 0 4^5^7-ftfeW77XttWaM7^A$^fi<]1&«^©^>7OE&©SPD D Dt 
l»UJ;?nii:oft7A7-M0 8FETCatlHattikS«Sl)iVSI. ^> 

^ 0 % <D 1 1 7^ v $ \z a ft i Jt ft is u i a c '7 ft j± h 7 y 7 © - »; \z & m s 1 * j± # 40 
* 55c t ft i © 7> , e - 5 « a □ > a i/ - * 1 8 8cj; , jc0tt«tfm?tifc*? : S!JflPiig 

7 □ y 5 1 46tt7^7-MOSFETt*7?-t±I. 
[ 0 0 3 ?] 

^□^□7^^§5140 ( □ > A 1/ - ^ ) ©A77ttMuX7"Dy7 1 34©iti7JCS«Et 
ft, gy©A77ttVref^^-#^-WIS7-ftfe^J7.tt5 mVQFjT^Q*J±CK^7-ft7Ul 

m a 15 IS □ 7 > ^ 7 C T # o V $= ^ © C V t *i m t I . SU 4P Ira S 7" □ y 7 1 4 6 tt 
^' □ 7 □ 7 ^ iti S§ 1 40<9W7Jtfl3l)Ttt±BP!t»7U, inHTCSn7l)Up 
Sffli»A7-SISAXttA7-8BB3:©A7-SIS<!)t'f 7 71, t 1 *6 t I Y 3= 7* J) I 
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[ 0 0 4 0 ] 

^>NA - NY1 42 ttSUflPHarn y?146H)*A7 -mqumpbI t r 

I . * > ? ^ /a • NY1 4Z<5-T<5A*tt^-?«+^AHl 48<9-fi^S& 

* 7J SUflP 7" □ y 9 1 86iPl*C«»n7»2. 1 4 8<5SNfi 

* 1 4 8<5lffiC«o7*A7-8B<5llS ( fttt * IB ) t^ttl. * > <7 ^ /a • * 

^ y 1 4 2 1* , su m it a 7" □ y 7 1 ^e^A^ja&M^cBo^cftartLTui. ic, 

t y $ 4 L ■ $471 4Zttt'J«ll7Dy71 3 6 C § A 7 - S Pg © SB Pal # & jl U £ C 
Vtfflmt?. **714Ztt»litttrF<?>A^X<?>2. 5 

[ 0 0 41] 

» K 7 > 7" 1 44S, « 7J ftU ft ( 7 ? □ 7 * * S ) 7" □ y 5 1 8 6C««7tL*:M* 
t*t?. fl^7>?1 44QA7Jtt:L-^3iKRlii2 7rCx>7 3 ^-<7- ( 0 m tt 

^-?ClItISJ»tSRtI * , » S * ^ 7 > 7- Q Hi 7J £ J; 'J * J± # * 7J SU 4P 7" □ y 
7 1 3 6 C ^ )D t Xl , ^ Q « 7J *"J 4P 7" □ y 7 1 S 6 SJtffil IC II U 7 ft ffil ffi C *i A] 2 

* NY1 4 2 tt *t ft t I $ 5 t «■ A 7 - a P£ 0 KB Pal C ft I ) T *U ffl it 3 7" □ y 7 1 4 6 C 
5D 15 tt I . 

[ 0 0 4 2 ] 

IASJ*70v9l 3 6tt, A^);U7<5f^tJDS/-F 1 4 1 ICi^U, % W » (I 
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3 0 c £ 1 SOittffl^X'fyf V07iafvtll7llZ. A7-M08FET*?f> 
7" ft £ * 3= (lltllfeU) , ^^ttlttlDfeHvf H7^7ftL A7-M0 

? ft Z . C<5J; T Cl7, A7-M0 8FET<P«Itt«ttt'f n<D«S?SRC^U 

[ 0 0 6 5 ] 

A7-h7>=/77l 3 0oL(5-JS^ttVSUPP I XffilCSin, l<5l^ttA7 
-F7>777l 3 0 U-l«^S&y>7lSl 0 8Q-IBi:Sin7llL A 7 
- K 7 > 7" 7 ? 1 30g9-Ji^B;, VSuPP I yl^ (DC1I) C « It * ft . 1 <9 
lffi3-tt?>?OE&1 0 8<5l<5ffilJJ&A7-h7>=/7,7l 3 0 ci <9 - fi^ 7 ft 

T U I . A 7 - K 7 y V 7 * 1 3 0 b Jk Z* 1 3 0 d, © % © Jl * I* 7 7 > h" C « It 7" ft 7 U 
3 . 

[ 0 0 6 6 ] 

A 7 - K Pg ( A ) 20 *tBII±C*tfil*ZA7-h : 7>;/ , X* 
1 3 0 ^ 1 30ctt^7?-ft ( Iflt 1) . A7-h7>y"7?1 3 0 ol £ 1 30cL 
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&t y ? ft 3 ( m ffi 1 ) . VSuPP I y tml ft <D D C * » I* A 7 - h 7 > ; y" X * 1 3 
0 cl t » tl , ? > ? 0 E& 1 0 8tIllTA7-h7>-7^ 1 8 OitM777>F 
Cl3 . 
[ 0 0 6 7 ] 

vsupp iyji : 3-#i5<?>«aq>aftffe-i7«aD>Ai/-^i mc^Tfni 

#f HfeU, A7-K7>;/"X?ttA7-l§Pg(A) 20 2#m*±KPg(A) 20 
□ ? □ X W §i 1 40Ci;^7fv7ftU ?i:?>?i;S#^D5DX • l-Clo 

£ v , A7-K7>y"x-yt*tt±:KPg (a) ica^ic, a 7 - a m ( b ) mtl 10 

tftfettlClStJ'Jfftl. :<5ttigfltl&lt(!)B:, Sl)ftffi£&f.fc««H&l)V 
SUP P I y«J±flrftft*ZJ§eiCfi:fc>tlZ. 
[ 0 0 6 8 ] 

± S PS ( A ) 204?tt, ±M75faC7^l°]1-3A7-h7>;/ 1 X<7l 3 0 ol £ 1 
3 Octfltl ( 7 ) C 1 » tL , Tffl5^^|qlCT^IqltZA7-l-7> i y7^1 3 0 t 
S&l 3 0 H fit 1 ( t y ) i:l#tl7lll. ± JS PS ( ol ) 204<5ttl?tt, * > 

? 0 s& 1 o8»sarti*:x*;i/^-t^iii. EPtntA7-F7> ; /xn 3 o d t 

M, T 7' 7 > FlC & W T 3 . 5>5iB»ia?ftfeI*iH'-i5'>8< V fc - » t » ffl 
U £ & , A7-h7> ; /X^BA7-Si (B) 20 6^UT^«^tlfettlCt7J l J^ft 
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30&tflttICi#ft, A 7 - K 7 y V X * 1 3 0 fc £ &M 3 0cL^HffltCt#tlT 
1)3. ^±SPg(B) 20 87tt, ? > 7 0 1 0 8l*S«?tlfcX*^=F-t2fcai, EP 

^ * a t a 7 - k 7 > y p x ? 1 a o itM-777>h , cJkiui 1 y>?iii:Sl7H 

feft^C^^DttL3AC#^tt, ACi^9tO;K9 r B J A C ft t) T Jk « ft) X A - X 

aiaitittttncnsi. i n t tL x * ^ - 1 ^ 3 m mi% bl u ^ « , a 7 - 40 

K7> ; y"X^tt;^7-SPg (A) C * £ . SPgQ-!f^7^*# l J7Stft3. C ? I 7 

70E&1 0 8i:iitft^i^i^ - ■» & r 7 - ®m \z ft [) -7 mm 7 ti j . 

[ 0 0 7 1 ] 

*fgafltt, y^7-K7>y i x^#y , v7-i§Pg (a) El& a 7 - s Pg ( b ) i:iin7ii 

3S@r B 1tSa< U , K7>y"X-7#*±SPg (A) ^&f^±SPg (B) ICElttLTl)3ffl 
ItJtflliacK tJCVCfc'J, 7 > 7- Q) 7* -f ^ y 7 . it»«C*»?ftH*lt 
M '> t tt 3 . 
[ 0 0 7 2 ] 

is<5Sfftti7K, 7 > 7 m a ( 2 1* m 77 ) » a+ m 7 tL . 7 4 - p a y 0 h - 7 c ft 1 1 50 
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(«T> ; ; 3 ^-^^y7^>7 1 ) Y it & 7 ft 1 . 7>7il9ltl): 

i-tAAV9B<i)SI ( * ) I* , ^ - 7- ffl «t * t A 7 9 1 4 8 C (p ID 7 ft I m K m t ;* 
trUiDCttffltft, ft^t y >? 4 L ■ ?^7142#A7-KPg7A7-K7>7"7 

$ ^ t y t -tt j mm t ^ t j & U) \z: mm ? ti j . cm, i - 7* » , ix> ; y 3 

y-^iS£tiltlC^i:J; l Jitgi^JAl)KlClo77>? 1 0 6 <9 » K t SUflP * 
[ 0 0 7 3 1 

* J±# ^ * ft ffi , BP^CCFLC#l&7ftZ*>**0*itJ&tm*B7ifoZ. * ± 8? S> 7 7 

72 1 ocsiiT, 3k ¥ * n n 2 1 6 £ m i * j± n 2 1 8 * m 7 ft 7 u i . h 7* u v v 10 

« ES? ? tt , t'-5lff<5Hi2 1 2, 2 1 4ttlICJ; l JfBt^lffV#b < , C - 
?*sf£°-?ft^*J±tt, «5if«J±02l&-?^^. 12 IS II ^ 7 S 1 2 ll 17 ± # 'J X y 7" 2 2 

0 , lili 2 1 4 iciili 2 1 2clitu^i:^>7iSS9ia<5irn5nxi:7 

fg * t I . [b] 41 c , IlSiltT^'JlyV'Z 2 2tt, ±lEUfcJ;7Crt7-SPIS#»7 
721 0 I* , *>2ttiEflS[S0«-¥-!M:7;i,0li]lC1 04#**<&«2)/«»t*> 

^laBcwi&UTiiiv^^WffiSiBtmt. lie, cQifm, m » » a i+ * /J\ * n * 

[ 0 0 7 4 ] 

18B98297 7 7 2 3 0 Cfill7, 7 ! 77Z10?HmrtLfe*JiaJBC«Btl3!K 20 
¥ at 11 2 3 2 £ &f S 1 1 » Ift 2 2 4 # * 7 ft 7 I ) I . I * 31 » 2 2 6 © ft X it I* . I 

e-?ia«)ic*bn. iPi « c , ft i a % f> 2 2 8 0 ft % m tt , ft c - ? * a <o m c ¥ 

III. nfr5)JiI2tT* l Jlyy 2 3 4tt, HaSti Z 2 6 C J; 'J i»<5 S T 

U £ * 3= , ^ > 7 ta 1 0 8 <9 # JS H )1 $UC ftl) 7 IS £ f 3 . ^iD^StWJly 
; / 2 3 5 tt , EH&tfJfc^tlfltttZVfrC. ^>91H1 0 B9ttISitRcfill7*4 
? I . 

[ 0 0 7 5 ] 

l8C<5»3<577 7 2 4 0 Cfill7, 7KT*IBtt24Z£&fSl«J±tt244#m7ft 
7 U I . 1)±II 2 3 6 S^ 2 3 8lUJ; l iHllC«i7^U , -7iE(9l+l(J, « 25 « 
ffC*b<, C-?*stC-?ftffi*J±l**35*J±<?>Zte7ifoZ. 77 7 2 4 0 7B;, Z 3t 30 
fiii 2 3 6 £ ft )i ft >1 F 2 3 8<9^75<9t*i-7^- ■ ? 4" Httl^fi-^ 
- • V 4 7 h (1 0 0%) <D E tj x 9 - C M 7 ft I . 77 7 2 4 0 K, lftit»®7i- 
T < - • V- 4 7 h<0 It 17 T 'J X y 7" $ H , EP ^ 1 & tt 9 1 j± A )l x <0 H f ± » 'J X y Y 
» T i - T < - ■ f -f n<3479fC«U7iait»i!)1?n?DZ?J64t? C Vtf 
t . SEC, 77 7 2 4 0 S, 7 y 7' » M * 7 ft I # , 1 I ) I* * 38 * J± \\ 1+ ft /J\ it «fe 'J 

tinyHm:, «3S c j: u 7 3 *e ^ h 7* >; yyia^ixiMMt^ 

^tt^^ttSH^-Xtfvt. C ft C ** U . 7772 1 0tt*>?E]K<?>**fig2)C£ 
[ 0 0 7 6 ] 

HI 8 D 9 S 4 9 7 7 7 24 6 C ?if I ) 7 , 7 7 7 2 4 0 7 tTv 7 ft * J± & F C ^ J& "t 3 7k ¥ 40 

of Pal ffl 2 4 8 El TJ S 1 * J± Hi 2 5 0 # tTv 7 ft 7 I ) 3 . I * a % P 2 5 2 © ft * it tt I C - 

?iaic#iu. ipi « c , s. * a % f 2 5 4 ® ft * it i* a e - ^ * a it c # u u . ?i ^ 

<5J)Zatl» l Jly-/ 2 5 6tt, IlSSi^i 2 5 2i:J;'JSffi#il7ft, OE&#ft^ 
CWat^fflUifeWfeV^. y>9H»1 0 B®ttIB»SC»U7J6it3. H * C . 

^^©jizatT^'jiyvz 5 8r, n7i{si o 8 »'j>sman«c»i! U ft 

; >Sll»6, ft?tiC«»7ft3«a»Pt)»>i»CtIfe(U)Ciiit i* ft 7 I ) 1 Y I ) 7 A 7 

1 5 7 ft 3 . 77 7 2 4 0 7l7HIi)±i«A^7B, 7 7 7 2 4 6 7 ;Tv 7 ft I « a % 
K5irD7P7Cfil]7fIl, C ft C J: ') . > > 9BBC*»?tlUHf -1*SJ 
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[ 0 0 7 7 ] 

0 9 AJkU 9 B , Wt>»feMt HtLlkftT-* . *%m\Z & { ) 3ittt tltLACWKls^Q 
\L V ± # 'J X y 7" $ II Y % ft C * IS 7 tl I « 51 V © ^ B t ft t Z ~> 9 7 7 7 ? J) I . AC 

* JH§ ^ <9 ll 17 ± # 'J X y 7" £ 11 , ACIff**i?atT» l Jlv ! /C«UTH8~H 
8 DCm^ftfet©VHH«IC|ql*®^ft?fflimftI. II ± # ') X y 7" £ tl C U T 

i* , AC*a*K©-trn^nz-*>f>h#ii>*:*AC*JHi^*}S*fe^rtL, » s> -tr 

□ 5 □ X • 7TC 4 > ft U T ^ >S 'HHb ? tl Z . 
[ 0 0 7 8 1 

I? A<5liai(i)77 7 2 4 1 C ft I ) T , 7K¥affiffi247£&'SII*J±ffl245 #^7' 
ft7U?. * J± M Z 3 7 £ 2 3 9 IC J; ^ & ft C « IS 7 tl Z C - ? * ff <9 }I +1 , « 3S 10 
« J± £ # U < , C-5*itC-5Al«tl*J±tt*9S*S©Zf&?i5)I. 777 24 I 
ft % W 2 3 7 £ & M M Z 3 9 Q 7j ^ i - T < - ■ V- 4 0 JH* * X 9 7* 1 - t 
< - • 1M 2 fl, (1 00%) 9 = *9-Cfi3<rtLl. IC, 77 7 2 4 1 tt, 7 > 7° # 
M7t7tiZ#, J) I l) tt*3S ^ ffi * i£ 1+ « /MI J; 'J t ft l) * 3= © <fc ? C . l«C«fc'J«ft 
7 tl 3 * ff H 7" 'J y ! /i»<5i*lAIAttfei5 tt<D?ttai)!7--XtIt. 
[ 0 0 7 9 ] 

0? B<5T»<5777 M 7Cfitl7, 7 7 7 2 4 1 C m 7 tl % W K % B C ^ B * I 7k ¥ 
of H ffl 2 4 9 ^^'SllWJ±$4 2 5 1 » ft 7 tl T I ) I . II$liSI 2 5 8i5lXiliIC- 

?iaic#iu. ifii * c , m*5iifiB2 5 5©**flittfte-5*atflic¥ui). ft * 

© ft I H ^7 ± # 'J X y 7" 2 5 7 tt , Ha»i253CJ: l ;iB»tl?jl, mffi»%fi 20 

ciatam^iDfe^, ? > 2 o g& 1 o 8 q « *s i & & e ft u t fg * r z . * c , 

A^9J)IStT»'Jly-7 2 5 ?S, ^>7M1 0 8tf'>SU*»ta«iC;RfflUtt 
l>AJ)fcV3=££*Z. 7 7 7 2 4 1 -Jfv^llIlJiSir^UbZtt, 7 7 7 2 4 7 ? * 7 tl 

2W.fr)&.r*<D-vn 9 nz<oi&-*%i6Hj . z ti c £ l ) . ?>7im:«ir^i?;^- 

1 # SU * * tl Z . 
[ 0 0 8 0 ] 

01 0ACSH 7, 7 7 7 2 6 0 RAClffl§(i)ilfS$i (ciout I e - S i cL 

e P Use fnociu I oit i on) tfvt. Illff (Voi t ) li 2 6 4 ^&'?Kf 

* 1 1 2 6 2 I* , 7 7 7 2 6 0 IC ft 7 tl £ « E » P C *it J& U T a* 7 tl T I ) I . H7'Jy7 
Cft I) C - 0 m,K<D±lkU%<D)&Wt 2 6 6 fkX/ 2 6 8 M * J± C # U < , C - 2 *t 30 
C-?*J±tt*35*J±<9Zte-?&I. 01 0B<5lH777 n 1CSU7, 2k Y # IB 

ffl 2 6 7 Jk. TJ m 1 * « » 2 6 5 I* 7 7 7 2 6 0 C * 7 tl * J± )& W* C *t ft U T * 7 tl T I) 

i . na»^ 2 7 0(5ixiiiic-?iaic?un. * c . na»i26?9 
( ffl ffli J ) tJiintfettaotttlc^*?^?. 

[ 0 0 8 1 ] 

01 1 A~H1 1 DCSH7, l^<5lAfft7, A C * JH§ ^ 9 A ^ 7 5'J £ 11 (Pu I 
se train P Use tnoiulo.tion) &&I?5c«»7ft3ia»ffv 
7tL7llI . 01 1A9*±»97 ! 77Z78C»UT. 2k T n# H! tt Z 7 Z £ S t * ff 40 
I 2 7 4 #fv7ft7lll. Hff<9Sff^» 2 7 6 tt, mc^'J-tft^tlZ^JIC^U 
I) . )&WffcWl>1f 4 9 )\,<DM®<D*fr-*X y til. V4 9l\,<DZ->B<D¥*-*X7*tlJ 

[ 0 0 8 2 ] 

0 1 1 B <0 2 o g <0 7 7 7 2 8 6 C ft I ) T , 2k T * H ffl 2 8 4 & &f S 1 * ID ffl 2 8 0 » ft. 

t a i u j . iiff<5J»iSi 2 8 2ts, m c <fc 'j *» r *i z *ff c * u u . sec, m 

Wtt&WlUt 4 0 7 7" tl . 1M ?^Q2^@Q¥7>-?^>7tlZ. 

[ 0 0 8 3 ] 

0 1 1 C © 3 o g © 7 7 7 2 8 8 C ft I ) 1 , ?K ¥ # |fl ffl 2 9 6 Bl U M 1 ■# IB ffl 2 9 0 » ft 

7tl7l)I. Ilff<3WiSi2 9 Z I* , ISCfc'JttfttftHECf U < . &*J±<9 50 
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Jili2 ?4tt, MC<fc';*l&?-:tlZ*SC#UU. SEC, 

tcXsc?t>?M. ep f , i % » i* ? 4 o h <o m *) © ¥ # ? t y t ti . a » I* 2 -3 

[ 0 0 8 4 1 

01 1 Di94TS<i)77 7 3 0 OCfiUT, 7k ¥ of Pal ffl 3 0 2 £ S II * }i ffl 3 0 6 # 7' 
7 7 2 8 8 "? m 7" ft 1 m K A Yt C « IS U T * tl 7 I ) 1 . H»it» 8 0 4 9 * * it tt 

ic-?iaic¥un. ipi * c , naai» 8 0 8(!)i*ittie-?iaii:ii;i) 

[ 0 0 8 5 1 

0 1 2 A ~ 0 1 ZDCfillT, teM?tlfc***#T-?. AC*JHi^-®A^XJ!)*aJSl 
£ ^ C « Ifi ? ft 2 * }i M 7" ft 7 I ) 3 . 0 1 2A<5llS(577 7 3 0 8 [;3>ll7, 7k 

¥ of Pal ffl 3 1 0 Jk TJ m 1 « J± Hi 3 1 2»f^tl7lll. 1 1 ff <9 J i il i 3 1 4 tt * ft C 
Jj'^ftTftUffClUtl. 5 \Z s Iili3Htt50A-C>K57i-7<--t 
4 ? , 4 0 \ & Z/m ZQmftO) - (iK9¥*) <9 ffl Pal 7T > ? ft , 

? 4 5 h<j) m 3 £ m 4 Q ES ?> Q) - ( 1 2 Q) ¥ * ) Q Iffl Pal 7 7" ft Z . 
[ 0 0 8 6 ] 

01 2B<92^>@Q7' 773 1 8 IC ft I ) 7 , 7k ¥ of Pal ffi 3 2 0 £ S II * ff ffl 3 2 2 M 
U7Ui. Hff<5S»i6i3 1 BttfcSSlCfc'Jttl&T-JlUffcSrUl). IC, I* 
J± M 5 0A-C>I>97i-t< - • ? 4 0 h t * U . ? 4 9 )\, 9 9S I & Z 

<DBast-<D-<Dtomx y * ti, -f 4 o h <o m 1 £ s 4 0 eg ?> 0 - 0 as Pai ti- 7 7- ft z . 

[ 0 0 8 7 ] 

0 1 2 C Q 3 ^ @ Q 7' 7 7 3 2 6lCfil!7, *f ^ Pal ffi 3 2 8 & &■ £ 1 * IB ffi 3 2 4 flr m 
7ft7lll. IlJ±Q75r^ir^ 3 3 0ttl^lCJ; l J-WI&7-tlZlJ±C#U<, m*SQ75 
»»)B 8 3 3 «3SIC 'J #3S§ t tl 1 ^J± C* U t) . ilffII3 3 Ott, 1 77 ? * 5 ^ 
9 35 1 Qrnft <D - t y ? tl , liS1 3 3 8tt1M?^0*80Eg#0-0JIBIBC 

> 7" ft Z . **t-^!7;K9»Z&&»49Eg*9-9«IB9lB. Hr'Jy/^^ai 

77 irj# it z u±t*# u < , »-)Suc+t %ft\?&mttiJ±ti(Dm 
j± a -tr □ ~? ft i . 

[ 0 0 8 8 ] 

0 1 2D<547S<97 7 7 3 3 6i:fjH7, *f ^1 1 8 8 8jSC*IH»i 8 4 0 »7 
7 7 3 Z 8Cfv7tl3lffi6lC^B0 7*I7tl7ll?. I * » » ¥f 3 4 2 9 * X IS. 

ic-?i»ic*bn. h * c , sia»» 3 4 3 9ixittie-?iaii:ii;i) 
. sec, m%AWttzfcmtti&wo)mi)^&fiK&mtJio)Yi.-7*?ti-7[)j. mx 

7, 7 7 7 3 0 8 S&31 8CmrtLfe»JB9ffl«fflfflt*!CUTJHl|iC*»rtLl** 

[ 0 0 8 9 ] 

0 1 3 C m * J; 7 C , (Hl 3 4 47tt > fflffl£IH7-:|lfcAC#^-?affitffi»*Zfc<y) 
<0 1t 4 9 ^ t £ T t 1 4 -> <9 » ft t - F ? » SK * ft * M 7" ft 7 I ) I . i794^ 

Qfflffl, bp t a 7 - S B r i j 346, ^±SPgri i j 348, a 7 - S B r i i i j 

350, ^±SPgTivj 3 5 80;^l)S5o o o7«l^. A7-M08FET1 3 Ool, 1 
3 0 t, 1 3 0 c £ 1 3 0 d, I* BU * Q) X 4 y f Y U ft 7 U I . A7-M08F 

ET»2f>7tlfe^ ( M 7" ft £ * 3= ) . ^QttlSSDfeX^yf H7$UI. 
A7-M08FET»^77tlfeV? (?flDf8^H) . ^ttlttlUfeZ^y 
f H7l7ftl. C 3> «fc 7 C U 7 , A7-M0 8FET9fatt*»t'f n©*S2 

Si i 7 i 'J b« ^2 u p i: i s 7 ii 7 i) I . MosFET^tJjilsra, ± ie 0 

6?3iWU*:«fleVIIH«IC|5ll>?J)I. 
[ 0 0 9 0 ] 

A 7 - S B I" i j 3 4 6 CfiU7, ^SM±C*}|S]7'IA7-I~7>7 , 77 1 3 0 t £ 

1 30ctt^77-ft ( 1 fit 1 ) . A7-h7>77n 3 0 ol £ 1 3 0dtt^>7-ft2 
( H ffl 1 ) . VSUPP I Xli^#^DClSRA7-h7>7 , xn 3 0 ol t }i ft , 
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* > 9 0 K 1 0 8tIlb7A7-F7> : /^ 1 3 0 t M 7 7 7 > F i:I I . 
[ 0 0 9 1 ] 

VSUPP \ yMW* <DW.fr<D%Lti,#£ - 7W.Jtny K\/ - 9 1 3 8 C <t o 7 f ? tL ? 

is<i)C-7iiii:'>5< nil J)3uia:*>* u • Nyi 42 

#f HfeU, A 7 - K 7 > 7" X 7 A 7 - $ I T i j 3 4 6 » ^ftiSi n I J 3 

4 8 n7ti7ftfe«Ii:tDVf fti. 0 »l s # 14 » H:ft^ttl*iE:^, 
tfa^DX^WSSl 4 0 CJ;o7fv7tlI J; ? i:?> ^ta^^'O ? nx -*om:I 

0 £ * A7-K7>y"X7tttt±SPgri 1 j c A t* c . a 7 - a B r 1 1 1 j 3 

wJtlfcfiafiuvsuPP I y*ff*#fttl»dc(TfttLl. 

[ 0 0 9 2] 

^±SPgTi 1 j 3 4 8 7B, l»*SfOCTi4filtZA7-h7> ! /7n 3 OolS^ 

1 30c»Hffii ( > ) C 1 # tl , T9*SfOC7«fltZA7-h7>y7n 30 
i £ &M 3 0 cL tf? Sffi 1 (*7) Ci»tl7L)3. ± B B T I I j 3 4 8<5ttl7B, 
A 7 - K 7 > 7" X 7 1 3 0 cl £ &M 3 0 GtM,7lStiS7tI C )!i:J; 'J , 7 > ? 

0 8ttsa^tifex*;i/^-tmi»icJnaiti. ^>9iss#ift7ftfei^if 
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